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CIS®] SRttHWfc t^Kmrjia-frZ^LX* 



1 

[S!*®1] iM^P {->6) -a-D-VllZJ^y 
/zsjl- (l->3) -a-D-^3lf7/'>;t/- (1 
-»6) -a-T)-f)\;U\ZyJi/}\s- (1-^3) - a - 

[1**®2] »7;Va-;l/^ y;H£h-;K 

1 ffix:± 2 w&h<DmT)\>n-)]sT*%>%m$m i tae© 

[fl*®3] +M?n H6) -a-D-^Vnlf^ 
(H3) -a-D-^;lotf9/v7l'- (1 
-»6) -a~D-^;bnt: 0 ^y>-;V- (1^3) -a- 
D-^;V3t°v/^;l/- (l-») ©flB^iTf 38tSi: 

*f£«^^ transit*® 1 x« 21s 

[H*®4] IM^D H6) 
y->;l/- (i-»3) -a-D-y/^H^/^;!/- (1 
->6) -a-D--7>3t°-77i/;b- (l-»3) — a — 

S*\ Xfct D E 2 0 WTOWBHiPiMJ'ISPttK a — f V v 

mm t zm\iin±TU znmMx&zmm 3 en© 

[ft*® 5] 5l7ttt«S®^\ tVUp-X, ^)lb- 

2 mu±.<ommmx>$>% z. tttmmttzmMm 3 

[ft*® 6] HOtf, DEO. 5*I?$o 

[It*® 7] »^3 7}M5©Mn5WclE«©1M* 
a H6) -ffl-D-^/l/a^^y^- (l-»3) - 
a-D-^V3lf7/^- (l->6) -a-D-^;l/ 
ntf^/vVV- ( 1 ->3) — a — D — f)\> 3 tf 9 / /I 

- ci->} ommztit%mwt£&KM7imm%^ 
^xmrntmrntz rntt^ts ctmmttz n*® 

[it*® 8 ] H*® l 755 6 O^tiJ^fciEKcDWWS 
£§If*®8EK©MI^o 

[ii*® 1 0 ] <s* a ij -gx#TOif£ 5 

[0 0 0 1 ] 



(2) WfH 2002-255988 

2 

H6) -a-D-^OlOtf^/vyl/- ( 1 ™>3) -a 
-D-^";V3tf^/$/;l/- (l->6) -a-D-^Vlo 
tfv/^;V- (l->3) -a-D-^3k7/>'/l/- 

10 [0002] 

(European Journal of Bioc 
hemistry)j,H226#, 64 1 753*6 4 8 
M (1 9 9 4¥) fcfi, itLT4O0^I/3-Xgl 
tfa-K 3fg£-fca-l, 6ffi&X3tUfcM%~3X^ 
§7;Vf-;l/^y (a 1 t e r n a n) tJq7jc5MSfi5|S7 
jX/T^-f-f—^ (al ternanase) 
20 SCiifcJ;^ {->6) - a -D-?>3tf 5 

(l->3) -a-D-?>3k°^/^;l/- (1 
->6) -a-D-^nt!^/^- (l-»3) -a- 

[0 0 0 3] BS«ra«(±, WK«!ja*WfSCt^6, 
[0004] JW^SttiJiT, 5fefctJK2 

000-229557 ^BIffl*T?IIB^ L X V Ks /V 
iiSftS' V— XS: Ho a yv;l/ h */fr9)VuVStg. 

rcmt. tamm 2000-234937 #Bj§»-^p^ 
m . * < S3t7 § nmffiL l ft. 

[0 0 0 5] L^L^^5>, ±|2Lfe3HttEi»0«Bt*' 

50 fc3R«ra«*^wrs«ffltt, mymmtitkmmfm 
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[0 0 0 6] IK&*lS«i:LT«Bi?nSiBI&{!J5iW!Mff 
^ WIAtf, SfflffifU^ #lf^h'JX &Sv;E 
E^U aHftHte, am, *0^©*i»fc»7tg**r 

asnti^o -mic, m^mmm^ mm^m<o 10 

MjcftO^f J^XFd-X • xy-f/^>)> (D 
extrose Equivalent, DE) t LT 

7 5 / Wt^-DWA 1 7 5 / *;l/#=.;l/EJS*S c e^ 
[0 0 0 7] 

jg#»©wifc&*ftf S fe © Tf iS& 3 o 

[0 0 0 8] 

mmzmm-zrcoxD^m ^mmmt, mam 

[0 0 0 9] 

m, RUmmfr 6. a — Y W/I/ E 

tffctrsns. cneiitLt^ guar, #1120 

00-229557 ^BUWHMSAtfWrH 2 0 0 0-2 3 

4937 ^mm^m^H^/^)i7, ?U t£ X#;E 

X (Baci 1 1 us globisporus) C 9 
(FERM BP-7143), /^;EX yPtTXtf 
;EX (Bacillus globisporus) C 
11 (FERM BP-7 14 4) ftHS*Oa-'fy 50 
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E S^MEj&SBKfttf a — f W;l E 3/;l/^;I/3«fH 

q-^fifTi/jH'/iic ffl ^ n§ o 

[0 0 10] *Si!3f{MSn§ig)tt, fcH5CL 

SLfcifii&JL M$L<{±»fil 0w/w% (JMT, * 
if&fSo ) Hfc5S3;L<tt*$J2075M50%fc 
«<bbTt>J:v\ ftftogfitt, Jt«toffiv-»DE2 0* 

E V ? Aft ifTj&M P H tc^Sl LTfiJfflfftt£«fcV\, B 

miiOMftS a - 7 5 7 —&<Dmm tmLT\i*Zo 
[00 1 l] c©±5fcUTfc5ft5iB$*?S{fcLfcS 
WlK.* a -4 W;l/ E 5/;HEgPiP3lEfttf a — f W;VE 

nv;i/h-r+xEuy • y>*y h^yyy x7- 1? i: 

?MfiTtT^^'cfc<, jim, pH 47^^10, 5f^b< 
ti, p H 5 JiM 8 , Umm 1 0 8 0 °C, »S L < 
tt, 153 075S7 0°CT*tfbn§o Sfc, Mt&^lbL 

[0 0 12] g#fg£9i5gffl«±> SJSBfHtJ; 

K}K«fii^cDii^, n i Tbs i o, oo om&fribmii 

•5— tf<OJ§£\ SKiO. 0 5 TiS 5 0 0 tl 

(cJB7ctt*^*r^;l/3-X, v;bE-x, -fyv;lT- 
X, ^y-XftH©ig©»^C?3i^WK«, *58PJ4 

[0 0 13] S.fSMtt, mffitcfcD, tt& JS-D^iUft 
^ETT^^ItiLfdf, SttJ^-T?JKfe> HM, OH 

«i B ° n tts. it, ten l t *ft*«s B °o tc-r 3 c 1 1 

y 5 x y u * y>/j y a y n v e y y x y -ft h 
©^A^nvEyyy^-tcd^jHk r^n-^a 
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* mib, trim?? § ffitmm&tttemi* 
[0014] t wt, jjm*&&mfimt.L?t&, 

D , 0S*tf . KHBiflS 58-23799 ^?g, ft|{J!@ 5 
8-7 2 5 9 8^$g^fclcP^$nTV^^14*f- 

w«ra»fc»7cit»ft4:ofi«ite^ am, l : 9 

97iS9 9 : 1, S$L<tt 10:90 TiS 90: 10 
[0 0 15] Z(D £5 tcLXWZtiZmiwm 

Mfivmnit^tsmm&mWitii? § fc a, 

#arr s d i: * < , c nt^sn^MjnftiiM/b^js-r 

HOjRfifctt 3 0 7*jS 7 0 KzfcSfiflft: U h * U- 

)i<*m 4 j^m i o %^mn u assLftj^saK* 9 0 

JbS 1 5 0 °C^±^T**iito^Tc7, MS L < It, m 

rn.mz.1m7m fc^sDE^o. 5 xmMmz&z $ 
r^imzvtcmnu^m, rnxmrni^u^x, v)\ 

*ri/tvs 0 *^©3B*5H»fci:t»fc«f7;V3-;b% 40 
#w l x a 3 WUIS^to « , * ©«f«* S 5 K: 3 1 # ft -r 

<ttl : 9 9 7!jM9 9 : 1 , MfcS£L<H: 10:90 
7iS9 0 : 1 OiDmmtiWMX&Zo 

[0016] ifmrnm^mmnMLmT )i^->^ 
^Lxr^mm^m out, *fra*»-ett, 

DEO. 5*?ifc3§7t'l / MWTfi<SS-eS t 3, ftS© 

mzT^/m, *<;rf-WF, geH&iro7 
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3 c i: * < , i^L fdi!l<D5fi*t£}g& 5 C 
[0 0 1 8] Sfe, *»fflO««fi^fttt, !W : k M 

tt^a^j, w«$^ p a pg*^^ij, mmm% 
[0019] *»woa»ts^«itt^ ^©sstr 

ijrfif, ^WiJdt, 77^htU3l, 
X^n-x, V^trh-;^ v;U^h— ;K v^^h- 

^''Jni/;H/;^fVt->R ^Uf-;l/U^X L-7 
X^;lf;V-L-7x3;P77-y^f;l/xxf;k X 
^^a-X, 7-feX;l/77AK, t7*'JX ^U^> 
X 77->S if © J; 5 ^ftilcDlEr**4© 1 fflXtt 2 ifflU* 

f«b'jx M%k %m%;z<D&5%;mmmtM£L 
[0020] sfc, ^momwmmnt&fcmTfrx 

mm Emmm^m. Lxmrntzctt* mm 

[0 0 2 1 ] *^c> *^OBR«ra«fi:fct»fc*if7;I/3 

gift, 7 m&E<Dm<Di&R*fiir%&m i yan 

[0 0 2 2] fclAtf, 7^/i, ^7^KIH, Sift, ^ 
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Sis ^JS, Ao^, Soti\ 7-x, yffyy, 
$^©7K Tjy-;!^ s^f-a— o*, x-TT)^ 

A,, x-7Wya#-, 3-t-ya#-&H&«SI« 

[0023] $Rti\ *A^v\ &e>fu tec 

U il> SAC* 7, 7<A5?, SAJSx T-=5L zk¥ 
H, -try-, AXf7, g&m£©g4ffiftlS : ?, 

IfX^-yK ^77*- 7-y^-, /W, 7"U 10 
y, /^-7>J-A, #X7-F7y-A, v'a-^U 

-A, y^7;K xtfyyTr-*, F-^-y, 7-a 31/ 

7-fX7y-A, y*-^>y hKEOim* 

-XK tT— ty'M-Xh, 7;W , M-Xh, X7 
WF&i:©^-Xh®L y>A, v-vu-F, yn 

©SSSftfl, 3-7*71/ ^-XftifOSJShS* 

+a-;k 3-fc-, 337, 

y'a-X, ftttftfsk «JI»*k a»Bttft&H©?9ia 
fimzfc, 7'Jy5-y77, *7fy-*5 7^X, EPS 30 

a«WE»^©-BiiM5r^fc^ s«»»sk % sft, u w pH3fes 
[0024] mm, mm, zvmmm, m, f.m 
■&siwe«ffl"rsci:t>T?#a. ^©ftfu 7^3, « 

P*L U-y77'J-A, ftflffifc tffl. hu- 
7=-, MKd -y 7, P^S^IJs PfSSL 

[0 0 2 5] ffilta&jW, SSIiJtLTtt, WMfi, 

ft&ftx E«aa^k:Wf!lfc:afflT»*S 0 Mid ^y 
7-7xuy-«, y >7-y xuy - y y7— 7 

xpy-y , 7^7 • ^.7 Pi/X ■ 7777 a, 7 

^E-r • #-7PyX • 7777 0s v7P77-yii 

£ffiitH?, 3D--IS8?, FxyX7 7-7 7 7 50 
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7-, ^y7-P^+yi i^^o | jyt*p'x ^y 
ya'jy, j58fi*;l/*j/ % 7p^7f-y, xUFatfx 
7"y> i-iwaffl^v^yftHco^^y, BCG77 
T^y, a*f^77^y, tiL^777 1 y, jj?y*£7 
77- y, ^ffiah+yyF, ^TUtSiR* thft 
jSE^n7"U>4H<D4«f»W, ^-/"Jx x'Jxpv 
-Tyy, ^D7A7i^3-;K 7-h^^--f7Uy, X 
h yXhvyyy, ^Sw^v^yy&Wn^tift, 
7^75 y s 'J#77lfX L-7X3;Vtfy^ tffrfi, 
#P7V-fF\ x;VrfXxP-;K h37xP-;l/^if 
©k'7 5>\ tf, xvX7— 1\ 7o+t- tf, 

7Pr7—tr\ jS-757-^ ^7757- fe\ 7";!/ 
AT— -tr\ 7^^-^t*« MfflA#x^X, X 
•yl^xtX, 7py^x+X, 7pxx^X, 7P>t° 

^-XFttXttH^OffiK^rPp^E^aHt^ 
[0 0 2 6] W±2^fe<fc5*«taB^«ll«:*«W©3BR 

^•W^-frtitf «fc < . fijxtf, gftk jSfiP, BWK> Mrrt. 

gs, it^ a^, sa, a a, mit%£ 

[0 0 2 7] ?fcKgaifcJ;0*^re*S5K^#WfcSi 
[0 0 2 8] 

mm r/wvf^x# u , tEm^ttsc^ 

Xhj, 7^te-;l/«^±M5g) 1. 5w/v%, 

uy|t-A'J7A0. i w/v%, yyi?-rHJ7A 

• 1 2?J<^0. 0 6w/v%, ^•?7'^y7A • 77j< 
J^O. 0 5 w/v %, 43 J:tf*3^5ftS?Kf*5«fl!l 1 0 0 
ml^ 5 0 0m lSH/^75X3(cAn> h7^ 
-77? 1 2 1°C, 2 0«IU ^SPLT, /^;l/X 

7*PlfX^;I/X C9 (FERM BP-7143) 
£:SSU 2 7 °C, 2 30 rpmt4 8 R$|Hll5l&£&% 

^©mSArf *^t— h 7 U-7 (1 2 0°C, 15 

[0029] 5>nfc±jf^o^S^iS^sfe46, Win: 
ffiMELTn-'fzy-jw eyyy, 7]<?g« csajt 
5:4:1), nmfu-hz.Lr*)V9tiM ^— tf 

;1/7*;U6 0J (7;b?7b-h, 2 0x 2 0 cm)*ffl 
V> 2 RSHt-Sy y *77H$Jg7P-7 h 7*977- (J7 
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7- U LTP^/c R f ii^O. 3 

[0 0 3 0] ftfc#fe±JSW 90ml*pH5. 0, U 

1 ^7AS D 1 . 5 0 0 y 
1 $7 D 7 5 J£&$fta LT 2 4 SMUiU M. 

i^t, 7_kitft7 h u 7 at- pH^n icgge l 2 n#ftg^ 

yp k 2 i 8j t r^t^tywA 3 oj 
•Y-^y^ys K-i Bj fc*;l/#7«7-jJ->SlMaHB 

n ra4 1 u ■vwrnsmu m&m-em&L, mm 
t Lxm 0 . e g (DMH^*^f#fe Q 

[0 0 3 1] »5tlft««OfijS«:fl^«ft^DVh^ 
GMT, HPLCM«„ ) TM^rct 

tr-^o»3Wftm*tu *fi£& 99.9 %jw±-ett»r 

3 77^ 77* (Shodex) KS-801 

SO. 5 m 1 /m i n 2fc©&frT?fr </\ &tt] tta^gJBSf 
If r R I — 8 0 1 2 J 0Kv-«S^tt«Jfi) fcffli^T 

[0032] ire, Mtetj^v^- • *)ivy&T°M 

[0 0 3 3] 

[£K 2 ] <$m7timn(ommmm>mm 1 ©7^? 
nmfflx mm r f a b -m s j ) ufc t c 5, mas 

6 4 9 ©7°P h yttta^ v ? / *y*<K*K:fctfi*ft, * 
MfROfiSRtf 6 4 8 T? & S C j^fiffia L fc„ 
[0 0 3 4] S/c, Sattot, KfM^ffll«^» 

u #7>9wh?774 -mxMtfmttm^rz t c 

3, D-7>3-7s©#fiW12ft, *gfK<?)#ij£ttti: 
i: , *»gtt D - ?;l/3-X 4 5. ft SlfMHT 
[0035] *iI^fflv^TWI« Gi 

iNMR) *ffofctC5, 02^^-r' H-NMRX 
^ZbJlt, ft 3 tew? '' c-NMRX^h;W 
en, cti^X^ h/l/#&ftMSI©&©fc&ra*fct« 



(6) 4#BB 2002-255988 

10 

LfcfccS, ra-nk°7> • 5>*— Tvl/ • *7' • /W 
;4~7 5Xh'J- (Europi an Journalo 
f Biochemistry) 641 TYS 6 4 8 

Ki 99 4^) icmm^tir^^mTtnmmMm 
y^n (->6) -a-D-^ne^y^- (1-* 

3) -a-D-^;VnVf^7i/;l/- (l->6) -a-D 
-T^Unt^/v^- (i->3) -ff-D-^ntr^ 

yy;b- ci-»} ©7/^7 wi^-gtu -^mnmm 

«4i^tl« BPS, +M7D H6) -a- 
io D-^ne7/->;V- (H3) -a-D-^;l/3tf 
7/->;V- (i->6) -a-D-^;l/3tfv/^;l/- 

(l->3) -a-D-^Vn^/i';!/- ( 1 ->} Tib 
2>££bmWLtc 0 
[0 0 3 6] 

OT?3] <^)IX lfu\£X$)lX C9fr6©a 

(ffiAft* ^^^7^*4] , ^@ffr7« 

^±mm) 4. ow/v%, iiftatuti (ffia a p« rr-^ 

k5-Xhj (7+>"te-;VttS#aS}g) 1. 8w/ 

20 v %„ u y^-* vvi±o. iw/v%, u yffi— f h 

'J^A- 1 2?]<^0. 06w/v%, fi^itv^y^A 
•7 7j<J^O. 0 5w/v%, feJ;tfzK3^5&SJRf*S% 
5 0 0m 1 §r.ft77X3(i: 1 0 0m 1 foAtl, 

*-h^y-7T 12 1U 2 o#lffl«SU »»b 

T, >W\/7> ^ne'Xt^X C9 (FERM BP 
• 7 1 4 3) U 2 7°C, 2 3 0 r pmT4 8B# 

[0 0 3 7] §M3 0 1 ©7 7— £8*8*©$ 
^fcR«a«0««l!**S2 0 1 AtlT> iJPMgi, JtJPL 
30 TrSJt 2 7 °C fc L 1 v / v L, 

Mfi2 7°C, pH6. 07!)S8. OfC^^O-O, 4 8Bt 

h y;l/y;l/3«4m^*Sttfi^J 0.45 *fit/m l 
T\ a-^7v;l/hy;l/$5^»*rgttEi^Jl . 5*14/ 
m 1 tf, «l«ra»4^gtttt#Sl0. 9 5#{4/m 1 "Tft 
D, 58&#* (1 0, 0 0 0 r pm, 3 0^H) L,T0 
IR L fe±»^ 1 8 1 ©#*Stt^M/£ L It t C 6 , a - 
y h ^;I/^/I/3«K^jjSB*ttl?) 0.45 
m 1 OiStt (<8fgtt*58, 1 1 O^fe) T\ a— fV? 

40 ;b !- isfrwmmim 1 . 5*fe/m 1 ©si* oesstt 

»2 6, 9 0 OWi) T\ WKH«f4j£Sittt»50. 9 
5Wml mffiMin, 100W T'^ofco 
[0 0 3 8] HlS{jgfttt^©£ 5 1 LTiJ5£ L 

©iJ/3! t±. v;b h h 'J *-X*mm 2 w/ v % t&%> j; 
3 1 OOmMiilll (pH6. 0) tcMfifS^TS 
MM i: U ^"©SSffi 0 . 5ml L^ift 0 . 5 m 1 /jp 
X.T, 3 5TCT6 0#IKIISIE£J&U ^©SlSS^ 1 0 
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t>, C 07;l/ h -Xfi£, UK 1 KIBttO HPLC JST? 
£MT 5 C £ 1 J: o Tff o fee a — f 7 h *s)\,f)l 

=>mmjmm<D : m. i ±B©*ttTT i 
[0039] it, « — rv^ h i^mmmmmD 

WmZs /V-X*»ffi2w/v%i:&SJ;3 l 0 0m 

ummmmm (pH6. o) ^fs?-t±sst^ u * 

CD3M0. 5mlfc||i0. 5mlin*.T, 3 5°C 

■£3o#ra»*KfSu *©sjs«*i omiilt 

H«t£77l/a-XcD?^ cco^;l/3-xa^^;l/3- 
X** 7"-- tf j*T*£*r 5 C fc K J: o Tffo fc„ a - 
vv/l h 2/;HBWB*o?gtt l #{ftii, ±iE©&ttT 

[0040] mvimm^ffcft'mwmz, mmv^m 
m t'wv ; rv?7># i o oj , «@ft¥« 

£tt»ii) £MK 2 w/ v % £ & § J: 9 5 0 mMffil 

ffffi (pH6. o) fc»)w*-e:»KjRfcu ^(omnm 

0. 5mli:fll0. 5mliHXT, 3 5°C-?6 05j- 20 
HS**KJ£U ^oa&St* l 0 Of? l o^>ra«l 

HWSB£) 7 oWm 1 fcy;l/3757-e (7# 
•fe^fc^X^ttS^ttllSiS) 2 7W/m 1 t*^tf 5 
0mMS1^?i« (p H 5. 0) 1ml £ijqx.T, 5 0 

1CT?6 OSMfflffiJIU -€-0$* 1 o or-? 1 o^MiMa 

OHPLCffi-pjEfi-rSttfc^oTffofeo ^raffi 
£j£Sf± 1 ±fBO*ftTT? 1 ^HfC 1 fi 30 

[0 0 4 1] 

<;^;VX 7di£X^;VX C9fi*il 
- i ] </^/bX 7n ex^/bx C 9 

@f*CT)|SS>^3Tif 6*irc««±»«l 81^80 

%ifear^^«LT4°c, 2 4MfMtmLrc& * 
(Dmmmw^m^m do, ooo rpm , 3o» 

ffl) LTIhU&L 1 OmM'jyllffil CpH7. 5) fc 

MS£l»fi«tt£8, 1 1 0#ffit, a-jWVY 
'>;HE£#*gtt* 2 4, 7 0 0ffe^ WRES»£jiR 
ffitt«fil 5, 6 0 0iMLWfc tl©ffi»3lS«* 
Hgffc3fcWSC£#8i r-b/^H'-X (Sepabead 
s) FP-DA 1 3J mffll^^^^DYh 
^77i'- (^Mll, 0 0 0ml) fC$Lfc 0 
& o— -fW/H^l/^AoSffl^itJlt, a— TV 

tf-X (Sepabead s) FP-DA l 3 J 50 
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12 

BI^*<StM OmM'jVWS CpH7. 0) Izmffi 

A • 7 7;UVi/7 • /W^r^WsSStta rt7r7D 
;V(Sephacryl)HR S-2 0 0J Wftffl 
v^77-f-f^^nvh^77Y- (7/715 0 0 
m 1 ) (Cffi Lfco gfftSftfiScTJfi, R*7 T 7 U ;V ( S 
ephacryl) HR S - 2 0 0J 77Wc®1a U 

Yjl/Ffb7t-X0mMi)^ 1 OOraMO'J-T^ 

•>*iy h -eigtH S-Sfc t c 6. a — f 77-/1/ h 7/1/ 77V 

a -^V?;l h ->;l/^;I/3»K^^a*Jgtttt, h 
r- h =7*-7s<D V -7 7? i>x y h ttomSiflfo 3 0 

igttH#fc*9J*E&»l§|iKL;fco S/c, ««QSI&S 

•T^ffittti a — f 77;V h ^;V(B^»sRi: a ->f W;b 
[0 0 4 2] WT, a f V7;P h *s>Wfr=iWK&l&, 
[0 0 4 3] 

BO* 4 - 2] <o-'fV7;l/h 7;l/77Vn$fK4J^» 
*©»«>*l*4 - l TfWfe o-^V7;V h 7;b7;b3 
^•fl'UhicSl^uir/i^ 1 M5IS*#tr 1 OmMU ymMM 
WL (pH7. 0) (cStfrU *oaWfJK*iS<>iMtL/T 

(Butyl -Toyopear 1) 650 Mj 77U^ 
ffl ^ ft i^7i< 7 D "7 h 7 7 7 ^ - (77V«3 5 0ml) t 
mtfto r^f-;l/-h3/^— ;l/ (Butyl 

-Toyopear 1) 650 MJ Tvl^KSU 5mS 

1 6 0 MO V -7 77 7x y h T^BJ *^rfe t c 

fflt* 1 MftltS^iy 1 OmMU ( p H 7 . 

o) cffiiru ^ojii)i«s>i:^ v iiLT>(<?fti^Pt 

r-fe7 7'7U;b (S e p h a c r y 1 ) HR S- 

2 o oj 7 s ;v^rfflv^77-r-x^-7avh777^ 



(8) 



13 
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[0 0 4 4] 



x m 


a - -f V vA- h 












(%) 










mm±m 


8, 110 


0. 1 2 


1 0 0 




7,450 


0.5 6 


9 1.9 




5, 8 5 0 


1. 03 


7 2. 1 




4, 040 


8, 72 


4 9.8 




3 * 0 7 0 


i 0. 6 


37. 8 




1,87 0 


1 3. 6 


2 3.1 



[0045] mmLrca-jw>ibis>i>tf)i=imn3i * 
mmmMFn* 7 . 5w/v %fflt# y 7 7 y ;i/7 5K* 

5 , S 6^ 7 F tt#-t«tt9l^g n ° n t^o fee 
[0 0 4 6] 

OTH-3] <o->rvv;I/hJ';K^»ilSO»»> 
£BU- 1 fcfSfc©77^-7V-7nv]^97^- 
<fc o T a — f W;V h i/frPfrzmU&f&MMMft £ 20 

fc-gtri OmMU >6M®ir$ (pH7. 0) fcjgtfrU 

ttSi IT7f-;l'- h 3^-;V (Butyl-Toyope 
a r 1 ) 6 5 OMJ y>^ffll^d$7j<^PVh^77 1 ' 
- (y;l/S3 5 0ml) fc^Lfeo IV?-;!/* 



-h3/^-;l/ (Butyl-Toyopearl) 65 
OMJ 7>^®«U mil Ws>Z>aU<DV-79 s 7*J 

iRLfeo SIS, CO|HllK»%lM«Ea*^tyi OmMU 

ymmmm ( P H7. o) taaru foMam 

LT^RSftfcfifc*, Rr7 7 7 <J ;V (Sephac 
r y 1 ) H R S-2 0 0J ^MIBl*77^-f-i' 
->/n-7b777^-^ffll>TlSffiLfeo c<Dmm<D& 

[0 0 4 7] 
[^2] 



x a 


ml (.mm 




jr m 




2 6, 9 0 0 


0. 4 1 


10 0 




2 4, 7 0 0 


1. 8 5 


9 1.8 




1 9, 4 0 0 ; 


3. 4 1 


7 2. 1 




13, 4 0 0 


1 8. 6 


49. 8 




10, 0 0 0 


2 1. 3 


3 7.2 




6,460 


2 6,9 


24, 0 



[0 0 4 8] 

«fc a — r V h 5/;l/teB5BsR©ttS> 40 
['.J<M 5 - 1 ] < a h ~>;l/y/l/3fcfi£jSgp 

m<D®M.>mm. 4-2 cd^ti#/c«s a ->r w>i h 

S/;l/^;I/3«M*fig»3Wfta* S D S -sl?y 77 U;I/7 
5 K7VHtM»iJt£ (TvPilS 7 . 5w/v %) lem 

nvtm± Ltzt^-h, fr?mm ho, 000+2 

0, 0 0 0^;Hy?$o/i:o 

[0049] «ffla--fvv;Vh->;^V3ttH£j£» 

«S£:2w/v%7>7*^y (7^>tA-7r 50 



;l^>7 • ;Wtf^ti) #^*^°y77y;l/7 

7><D P H*iWS t T*if fc c 3, 

p I *?J 5 . 2±0. 5T'36ofc„ 

[0050] *»«?sttK:&irrfifi, p H(o§m^ 

Ttt, Ca 2+ ##&TfclmM#ft~FT?iB£Lfco C 
n5»<D^m^S5 (SffiOf^) , 0 6 (pH©»» 
^bfeo HSROSIiBfiJi, pH6. 0, 6 
fiTfW 4 0 V (C a 2+ , |<J 4 5 °C (C a 2 + 

lmM#4) , MiSpHli, 3 5U 6 0#HKJ&T?*?J 
6. 07iM6. 5^oft„ *»SKOiafiSJfettt4, W 
( 2 0 mMlHtttSffi& p H 6 . 0 ) 4" C a 



(9) 



15 



MUfjfWZMU 2 4fltH8Mf Lfc^ pH%6. 0 

/co ^n^n©*S!M 7 GISSStt) , 0 8 (pH 
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* (Ca 2+ > *<J4 0°C£T- (C a 2+ 1 mM# 

ft) T\ pHSSffi-*r3 4. 5 7!)M9. OTfc^fco 
[0 0 5 1] ^©^Wfcffli 

[0 0 5 2] 
[S3] 









ta*tett (*) 




1 0 0 




4 


Zn' + 


9 2 


Ba" 


6 5 


Mg n 


10 0 


S r ,f 


8 0 


Ca" 


115 


Pb ,+ 


1 0 3 


Co" 


i oo 


Fe ,+ 


&8 


Cu* + 


1 5 


Fe a+ 


9 7 


Ni 14 


9 3 


Mn ,+ 


1 1 1 


Al a + 


9 9 


EDTA 


! 2 0 



[0 0 5 3] a3©Jg^a^5.ft^«fcdt, 
mt, Hg 2+ , Cu 2+ , EDTAT?#L<lfl*£ 
Ba 2+ , Sr 2 ~ t?ia**nfe, Ca 2! , Mn 

[0 0 5 4] :*»*©N5ldS75/l*Eai*, XptM 

7 3 A (T^-fK'Vfa-S' 

[0 0 5 5] 

mm 5 - 2 ] < a — < W/P h £/;HB^B*ottK> 

mm 4 - 3 a — y h isfrwm 

mm&* s d s u r t u ;V7 5 v?frnfmw}& 

(■Y)imii 7 . 5w/v%) t«U [BJHffc&KlLfcfr 

5> 4>?fi*«j ii2, 000 + 20, ooo^hyt- 

[0 0 5 6] MM a -4 V h 2 
w/v %7>7t7-f> (7?'>ti • 77;W">7 ■ 



20 1155. 5 + 0. 5Tfe-3fc 0 

[0 0 5 7] #S£ffi}gtt{cR{3MK, pH©i£#*?S 

isiiii^oss»cJpi;Tii^feo *s**H9 (mm<d% 

f), 010 (pH©j&«) ^77<Lfco i#H©SIi!Ig 
li, p H 6 . 0 , 3 0 fimKl&X*® 4 5 °(\ Ml p H 
tt, 3 5°C, 3 0#RS£j£T*56. 0^So/c„ *S#^ 
OSSSOTis Wltfgft (2 0mMPWE pH 

6. o) x&a&K-eoftmmu jm^ft^ 

SSttfi, ^mm^ p H 5 0 mMtMUK^T? 4 °C, 2 
30 4R#F(S^Jf Lfc^ pH£6. OfcSSEU fflFt&W 

H 1 1 (iBKffi^tt) » El l 2 ( P H££tt) fc* L 

^mmoum^mm 4 0 °c $ ?r\ p h g^is 

»3Kl4. 0:. ,! ji1 9. OT'&ofco 
[0 0 5 8] *S#i|SttEC&iS"-r^Bi'^ycOl^^il 

[0 0 5 9] 

40 



(10) 



17 



ftM 2 0 0 2 • 
18 



2 5 5 9 8 8 





fflttfttt (%) 




mam®. (%) 




10 0 


Hg 


, i 




8 8 


Ba" 


10 2 


Me'* 


9 8 


Sr" 


1 0 1 


Ca" 


1 0 1 


Pb 1 * 


8 9 


Co" 


10 3 


F e 


0 6 


Cu" 


5 7 


Fe" 


1 0 5 


N i ** 


1 0 2 


Mn" 


1 0 6 


Al" 


10 3 


EDTA 


1 0 4 



EDTA 



[oo6o] ^4©r:^e»0^^^*i9K 
ttti, H g 2+ •emLtmwun. cu" 
fc 0 ca" -e?gteft:£ft*^cfcfc, 

[0 0 6 1] *»*oN**r syWEjij*, 

^y -y-7 y+f- *f*;l/4 7 3Aj (7777fW 

fett5E^j#^-2{c^i-r5/^ia?ij©-YVP-r^>- 20 
7 x / < 5 *£y $ - 7 U v y - U y - 7 n y y - \l x 7 

2/y-77— 7-7py >-7X/^#y-?"y S'y© 
[0 0 6 2] 

OT&6] <^f-;I/X ^nifX^l/X CI 1*^(D 
ftftMVS r;Wyf?'*X#4j 4. Ow/vl BIS 

fflttiti r7^t5-xhj 1. 8w/v%, 'jyir* 
U 9 A 0 . 1 w/ v %, u y^—7 h V t? A • 1 2 #HB 
0. 0 6w/v%, JJBr??*$"*A« 72WSO. 0 5 30 
w/v%, fc«fctf7.kfr££5?S{*JgJfr£, 5 0 0mm 
Hft 7 7X3 fc: 1 0 0ml 7*"3 An, h £ 1^-77 
1 2 1 °<7 2 O^KMliiU ?&4PLT, ^7/UX 7P 
tTX^/VX Cll (FERM BP-7 1 44) 
IU 2 7 7, 2 3 0 r pm7 4 8B#fSle||£JIMlg#L 

[0063] §13 0 1 07r- *y$— lcW£^<DWi 

U&27°C pH6. OJ5S8. OK.&t'O-O, 4 8H# 40 

ft 0 . 5 5 mfii/m 1 7\ a — Y yvfl, h 

i . smt/m 1 T\ StttQW&jSigfttttt 
1 . 1 mi/m 1 7$>D, ififr#H (1 0, 0 0 0 r p 
mu 3 0^[jH) LTH|l&Lfc±Hf&}l 8 1 ©HfSStt£ 
»KL/c a — -C y v;b h $/;l/?/I/a«R£j£iP 
0.51 mtt/m 1 OrSli (l&ffittift 9,180 
#{£) T\ a — i W;b h is;im®ffimm 1. 7 JMft 
/m I <DS14 dSrgtt*53 0, 4 0 0 7\ S«K 
»4rilgttti*!l 1 ■ 1 ¥ffi/m 1 1 9, 4 0 50 



0#{u) Z^-ofco 
[0 0 6 4] 

BO* 7] <^7;i/X ^o\£x#;ux cii**» 

[H»7 - 1 ] <^7;bx tfx#;PX C 1 1 E±3 
*^OltS>^6Tl#P>nfcm*±^l 8 1 £r8 
0 %m\%i$8RVim 4 °<7 2 4 Rf nSScfi Lfcfes 
%<DMffi&mil%ftfcftm (1 0, 0 0 0 r pnu 3 0 
£1B) LT0IRL1 OmMUyttWEft (pH7. 5) 
|W)MItWLTig^TLT«^^4 1 6 
ml*f#fc„ c©ffi«*»tt, a-^vv;l/hi/;l/^;l/ 
nff H£.i£l^eSft£ 8 , 4 4om a-^VY;l/h 

^;v*K^#3Rffie*i92 8, ooom mwmm±f$. 
: m;*m 17,70 o ##££1- § c t^ws Lfco c 

©fflB«ifcS\ £»4- 1 fcIBKO r-t^lf-X (S e 
pabeads) FP-DA1 3j J f;i'*m^fc<<*y 

ifM. m^mmsL&^tn^, r-t/^e-x (s e p a 

beads) FP-DA13J ^ViC^^-f (C, ^(R 
jSmfifc® WLfCo C 1 MfifiS^lJ-t? 1 0 m 

M U y^MffilS ( p H 7 . 0 ) K3a#f U ^OjSWjS* 
js^HUT^^^Itf , 7Ti/-vA • 77/W->7 
• /U^-r^ttS#tt« ^77 7'J* (S e p h a c 
ryDHR S-2 0 0J y;W*77^-T-f 
-ypvh^y7-i-- (y;H5 0 0ml) fcffitfco 
»*nS14(±, r^77^'J;V (Sephacryl) H 
R S-2 0 0J y;l/fcigaiU BSffil M^OMO'J 
-T^'^yxybs MKWt^T, v;Vb7h7^-X0 
mM/j^a 1 0 OmMCDV^T^y^xybTmiii^^rz 

t^Zs a - 4 vv;v h y)\/$&&WM ta — < y h 

^;l/3«H^»JKffitttt N h 7 h 7*-XO y - 
7 ^"7 7x y h T?*fl[>»K jWKJ 3 0 mMtt3£7Mth: L 



19 

[0 0 6 5] a— rvv;l/b->;l/y;l/a«gS4flit 

[0 0 6 6] 

[£fft 7 - 2 ] < a -- f 77;!/ h is)Wfrumtl&fm 
* 1 MBSg^tT lOmMU y&gfflffifc ( p H 7 . 0 ) 



(11) #r»B 2002-255988 
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* y-8a£6*l:8l r7f-;i/- h 3/<— ;i> (Butyi-T 

oyopearl) 650 Mj y;I/*ffl^feifek^nv 
h^77-f- (y;H3 5 0ml) tc^L/cc 

IT-y^-zU — h 3/1— ;P (Butyl-Toyope 
a r l ) 6 5 0 M. ^r/PfC^gU MS 1 Mj5t6 0MO 

0. 3M#5ttT!BaiLfc»j|{jy»aiU *»*iStt*^ 
-rW>^»46[Hli|XL/co US, dcD0iR«^lMS^g^ 
f=MJl 0mMUy|H8«fflt (pH7. 0) Ka*fU % 

(Sephacryl)HR S-2 0 0J WfflV^ 
/c77Y-fY-^n7by77^-^ffl^TilL 
/Co d ©M10#Xf7 7 fSttZa-JV v;P p *>;P 

"To 
[0 0 6 7] 
C«5] 





at - -f vt?A> f i>A*>fjb-a 




(%) 




9.180 


0. 1 4 


1 0 0 




8.440 


0.6 0 


9 1.9 


^ A J8fiJ& 


6, 6 2 0 


1 . 0 8 


7 2. 1 


« 


4.130 


8. 83 


4 5.0 




3.310 


1 1. 0 


3 6. I 




2,000 


1 3. 4 


2 1.8 



[0 0 6 8] mm.Lrca-^V^)\yYiy)W)Vnmm.^. 
J£1P£8A£ 7. 5w/v %m&$ JlT 5 K* 

[0 0 6 9] 

<a-> ryv;l/hS/;VlsgHi*o«l»> 

#«Lfc a — IV v;P h *>;MigW«iiM#;^ l Mfiftg 
£#t? 1 OmMU ( p H 7 . 0 ) £ jg#T U 

* ©afflfc&SM^Mi LT^?§t« t , my -«ss£ 

ttH ry^-h3/Wb (Butyl-Toyope 
a r 1) 6 5 0MJ ^l/^ffl^^^nv h 7*7 7 

- (y;i/»3 5 0mi) fc&tfco ry?-;i> 



- P3/1— ;P (Butyl -T oyopearl) 65 
0MJ VMZimU W&lMfrZOWDV-T^is 

iKLfco HJSs C ©E|iK«* 1 MBS£*£tf 1 OmMU 

yiSMSnS (pH7. o) ta«fu ^oaflriisfcSfo 

LT^&fcBfc*, r-fe7 7 y U ;l/ ( S e p h a c 
ryDHR S-200J WI^fcT?^-^ 

7f7 ytfelJS a —TV V/P h '>;HsgWilEffitt*. 

turn, IK*** 6^1-0 

[0 0 7 0] 
[^6] 



(12) 



21 



ftPjfl 2 0 0 2 
22 



2 5 5 9 8 8 



x m 


14* cmtt) 


a — f VwU h is A/ 
(ftt/mg$S) 


(%) 




3 0, 4 0 0 


0. 4 5 


10 0 




2 8. 0 0 0 


1 . 9 8 


9 2. 1 




2 1, 80 0 


3. 5 6 


7 1.7 




13. 7 0 0 


2 1.9 


! 4 5.1 




10. 3 0 0 


2 3.4 


3 3.9 


77 ~f- — * 5 AfgtfJ»[ 


5.510 


2 9.6 


1 8. 1 



[0 0 7 1] 

mm - 1 ] < a -4 y?;V h ^/!/^;l/3ffi®£fiJtll 
ffKDft«>^i> 7-2 ©ftSTiifcffS a — f h 
^?>3«tft«l#ife«a n n :& S D S -#U 7 * U )V7 20 
5KyjM63UHH£ (y;Mifi7. 5w/v%) fcffi 

?M£MS L/c 5tj'-r t Wj 1 3 7, 00 0 + 2 
0, OOO^h^oft. 

[0 0 7 2] IS a V7/1/ h ^;1/^1/31I4 if 

>f)\s<D p H*ffl£LT#S*©3*jS*:£«>fc t C 5, 30 
f«^«p 1^5. 2 + 0. 5T-^ft 0 
[0 0 7 3] *ffitffifficR!£Y?Sfi, pHOf&Wfcig 

Ttt, Ca" ##&TfclmM#£TT*jJ!l£L;fco ^* 



nP.^)|gS^Hl 3 Ggft®£*) ,014 (pHCDB 
W) *^bfeo WaROSiffiaKtt, pH6. 0, 6 0 7 i 
ITOS7?ft4 5°C (C a 2+ #ftft) „ ft 5 0°C (C a 
2+ lraM^fi) , SfpHJi, 3 5°C, 6 OtfRBSfS 

75*6. ot'fcofc, *&m<Dim%Mmt. mmmm 

(2 0mMlfIfE pH6. 0) %C a' 

fzo Sfc, pHg£14te. *ii^pH5 0mMli 
M*7? 4 °C, 2 4 L P Ht6. 0 fCglf S 

n?n<Dm$k*m \ 5 (sk^si© , hi 6 ( p hs 

(Ca 2+ , ft 4 5°C£^ (C a 2 ' 1 mMft 

ft) T\ pH££tttt»5. OTiSlO. OTfcofco 

[0074] *MmmmcRi$-?£m4*y(D3'M*m. 

[0 0 7 5] 













10 0 




4 


Zn ,+ 


9 1 


Ba ,+ 


6 5 


Mg ,+ 


9 8 


Sr" 


8 3 


Ca'* 


10 9 


Pb" 


1 0 1 


Co" 


9 6 


Fe" 


1 0 0 


Cu" 


2 3 


Fe" 


1 0 2 


Ni" 


9 3 


Mn" 


1 4 2 


Al* + 


10 0 


EDTA 


24 



7 (Dffim^WZfrft&Slc, *B?ftS 

. Cu 2+ , F,DTAl?fL<[aiJ 
S r 2 " -emSZftrco C a : , Mn 



[0 0 7 6] 

ttfcfc, Hg 2 
f U B a 

21 tfjsttft^nsctfcwwbfc 



50 



[0 0 7 7] #B*©N*i*75/»iB5!l*, f7"nr 
^^-T-yt- t-rVl/4 7 3 AJ {7fy^ K/W 
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/sy y— fey y~ fey y-a-fv'y-^ij ->y-7X;< 

[0 0 7 8] L«N*«75yiE?lM^ii5-l 
• -yn kT->^;I/7> C 9 &3fe(D a — Y W/l/ h 
5/^ nMfOEJMS® N *4§E?iJ i: Jttfc-r § i: 
T« c tmim U a -A y?;U h ^;I/y;l/3jW4 

«»*o«ii-r s N*sg7 5 / wmu, wmc so- 

V y—*>vy-U'(i/v—!fVi/v-77jU¥y-u 
ji/y-jvujz/y<DN^7^smmiT*&%z£ 

[0 0 7 9] 

^Jf£ 7 - 3 Outfit fcfltSi a — f W;V h i/HWm 

S D S -#U 7^ U rt/7 5 Ky;ntM&®ri£ 
7. 5w/v%) fc#U PltilLft^ 
(g*;W* • 77F • h U-XtS 

5> FM&l 0 2, 0 0 0 + 2 0, 0 0 0 301/ h VT? 



[0 0 8 0] Hi 

w/ v %! 



(13) ^2002-255988 

24 

*;Utf^ttI) U 7 7 U ;l/T = H !r;Lvi( 

1^)5. 6 + 0. 5T'feofc„ 

[0081] *mm%mcR&?mm. piw&witft 

018 (pHOii) ^L/co lffl<DSffi£ 
tt % pH6. 0, 3 0#IHKJS'TflKj5 0°C, MSpH 
3 5U 3 0#W!EfST#$l5. 5JbS6. OTfc^ 

10 fc„ *mm<Dumnmmi, wmrnm (2o m ummm 

fffflU p H 6 . 0 ) 6 0 #M«# U 7j<?^L 

* fts p Hggttlt p H 5 0 mMlll^ 

T4U 2 4l$IS«JfL;fc», P H^6. OtlffiU 

ticom^mi 9 (&g£&tt) ,020 (pH^5t 

pHS^tttt#Sl4. 5 7iM9. OT-£ofco 

[0082] *«gt8gtttR{rr^ii^*v©»»*» 

20 g 1 mMO&«Mi^#&TT'Sttl!l£<D73 DT 
il^/io ISS^8^^t 0 
[0 0 8 3] 
[*8] 



&m<<*y 


(%) 


&m^*y 


4fl*frg1£ (.%> 


mm 


1 0 0 


Hg" 


2 


Zn ,+ 


8 3 


Ba' 1 


9 0 


Mg'* 


9 1 


S r* + 


9 3 


Ca' 4 


9 1 


Pb* + 


7 4 


Co 1 * 


8 9 


Fe" 


194 


Cu" 


S 6 


Fe" 


8 8 


Ni u 


8 9 


Mn" 


9 3 


A I '* 


8 9 


EDTA 


9 8 



[0084] m8<Dmm^m^rsxv^ xmrnfe 
m±, H g 2+ vmL<mm^ti, c u 2 ' r-mwzn 

fro $fc, Ca 2 ' TiSttffc^tl&^ili:^ EDTA 

[0 0 8 5] ^atKSONjfeiSrsyiSBE^ F7of 40 
^7^47 3 aj (ry^-Yhvw 

tsit «E5tj#^ 3 fc^-rr 5 /mmmoM vny */>- 

Vy-7 v— y-7"n y y-f-u y- fy<o N^fc 
w -ymm^m-pm 5-2 ?u ex 

C 9 fi*® a — T vv;b h iyjim^Bmonm 



[0 0 8 6] 

[Utt 9 ] < a — < V h i/jl 9fr a m r A^Bm<D 

7^/mmy}> 

mm- 1 ] < a — f h S/;l/^;b3»R4dt» 

*©^e^i^7 5 /iiE?y>^ 7-2 tDS^Tiisn 

fclilS! a — Y Yv/U h ^^;y n|gg^^^-#; H D P ©- - 

as* 1 0 mM h v x-mmmffim c p h 9 . 0 ) t*tt 

T, S«f Lfeft, PMffi^T?^ lmg/ml (DMfit-* 
Scfc^ fC*R Lfco C (Dmm (1ml) 1 0 11 g £D 
hU7-» (ft^^^^^ttiS^) *hnz., 3 0°C, 



(14) 



25 

-?-<(9u#y&rtyt>C 1 8#9A {U%2. lmmx 
MS 1 5 Omm. <0*-$-Xmd SfBiO. 
9 m 1 ®MT 0 . 1 % h U 7;V*Ppg£- 8 %7 
•b hx h 'j;l/iSJ0cfr5 0. l % h U 7/l^ulM- 4 0 
%7-t? Fx b 'J;W8«<0 1 2 05rfS«'Jx7777xy 

fc„ fft©^7^Ffc£<ij1itL/c3^7^F [P 6 4 
(«MWffl«&6 4 5» , P8 8 (fi8BSItffi|&8 8#) , * 



ftffi 2002-255988 
26 

* p 9 9 (£&i$Hti9 9^) ] zn^tizm 

SfEjftLfeft, 2 0 0 /ilOO. 1 %F'J7;V4-oSfS 

- 5 o %7^Y~Y^)vmBz'm^Lfz 0 ^n^yf- 

[0 0 8 7] 
[19] 







P64 




PS 8 




P9 9 





[0 0 8 8] 

l$SSi 9 - 2 ] < a — < yv;i/ F ->;i>K&g9g©F*38BSS 

#757 >^l» 7-3 ©SffiTif S nfcfi U a - 20 
^Wi F S'rt/fte&ffl^iSO— 1 0 mM F V 7- 

gimftt (pH9. o) izftLx, mrLr&. m& 

lmg/ml 0«JSfca« <fc 5 MHKLfco C 
(1ml) fc 1 0 /x U ^xy F^7°^ 
—If (fc*^tti££ttJliSB) ^ftox, 3 0°C, 2 2R# 
P^Kj££^3C£fcJ:D^:/^F{fcL/£ a £$L/c^7 
f-F*WT«;fctf>, ififflHPLC*ff&ofto V^f7 
nfy^/^y^Cl 8*7^ (IS2. lramxl^l 
5 0mm, 7^-*-XttK) fflBgO. 9ml 

/3h SS? o . 1 % F u 7;l/*n|ta*- 8 %7-fe Fx 30 
F VfrWmfrZ 0 . 1 % F U 7;VtaS^- 4 0 %7-t* 



* FxFU/W§?R?)l 2 0^<0'J-7^r>*xyhO^ 
ff-pfrfttifeo #^Afr£?§mL/c^7>FH\ 
1 Onm©iJS3tS*SIS , rSCi:t«J;D4fttfiL?"Co ffi® 
^7f- F i: «fc < L/c 3 ^7°^ F [ P 2 2 (^HfK 
IK) 2 2#) , P 6 3 ({$JfBffIfl^6 3#K P 7 1 (« 

#nfiH»7 i#) ] znznttMQfmLTz 
2 0 0/iico. i % f y yjitumm- 5 0 %7 
v )immicmmLrc 0 ^n^y^ Fun*-? 

SP#7 s 7 st/e^g? 1 0 jc^-r o 

[0 0 8 9] 
[SU 0] 





rt « « d r 2... y n e ?i 


P 2 2 




P6 3 




P 7 1 





[0 0 9 0] 

[*m 0] <#a»«'\o^ffl>*sttm*fflv^T, 

a -YV F '>;l/y;l/=i«fH4fR»3RoSJtK4 *3 5 40 

X, ?;Hfh7t-X, v/b F^77;t-7, v/FF 

-fVv;l/M>y^--X, >V-7, -f7;V-7, a, 
a-hb/Nn-7, 3— s^tr^-— 7, -ya-x, 

yy?-t:^-7, v;l/f- 
F— ;K v;FFF'.Ml — ;k 7^h-X, 7 7 a- 
7, x/Fn— 7, -£5^7—7, v^h v;l/77l/zi7 

[0091] c n & vrnmi^ mm 4-2 o^a-eiffc 50 



^Tlf/c/^;b7 7ulf7*°;V7 C 1 1 S3fE<DlS 
S! a - -f 7t;U F ix;l/7*;Fn^M^^^ig,^aH0 

1 ^iSft d ^nen 2 Wu-foijp^., sgiifi 

^2w7'v%tt*^<t5fC|SSL, cn^3 0 5 C, pH 
6 . 0T'2 4 RSRflftffi * tft. »KESlSI&ftOS*S« 

nmnm<DT icmvfiffiu ^n^nvmmz 

[0 0 9 2] 

[tin 



(15) 



27 



12 0 0 2- 
28 



2 5 5 9 8 8 









mmrtm 






C 1 1 ft* 






c 1 1 mm 






+ 


r.^o~x 


+ 


+ 


•eA'h b')*-X 


+ + 


+ + 


h l"^P — X 








+ + + 


■fr + + 










+ + + 


+ + + 


>f>^tr*-x 








+ + + 


++ + 


T/Uf- b —A* 






T^h^^5f- X 


+ + + 


+ + + 


~*Arb b *M h-A> 




+ 


-f 7^h-X 






=7$ h~X 






* v^-a, b h»;*-x 




X?D-X 












iA'n — X 




+ 


* 7'<v-x 




















+ + 




a-i?tr*-x 











r-j I*. MML*#U 

r++j Us h &**t i) uftagrtflnWRfc u 

r+++j {4, uex«9 h^it i^ir#i*u«fc©4j«tt*«a«>€.ni*^. 

[o o 9 3] mi i ©efta^ESfraisic, 

SI© 5^ ^;Vn-xa^S3JK±T\ ^I^^tV 

h'J-f h-;K x/l/n-Xfc:t>£jW«:fflflT5C 30 
[0 0 9 4] 

Kil l] <v;Vb*UdRttttp6©4fl£ft> 

1-1] <3£«^(DPS>?iei %©v;Vh- 

> fl*J8?Sfc£U* 7-2 ©^ST'fffc 

mm a — r h ^i/^3«ss«ifiii*, 



nHJSft 1 y^^fcK) 2|fi (^;l/h-Xfecfctfv;b 
hhy^-X) , 0. 2 TO (-?;Hrh7*-X) , 
0. (V/l/f^y**-*) fin*., 3 5°C, pH 

6 . 0 T* 8 Pf MfftB lOOttlO #WfiH$ 

*<Dm&fc&m<Dfflm.%, hplc 

S»t»Lfto HPLCli, TYMC Pack 
ODS — AQ303J *7L (K^SttV^ • XA • 

^— ssbb) *fflv»*7i*?as4 o°c, mmo. 5m 1/ 

m i n7j<0^ffT'fi : t/\ fctfilijSMJBafU- 1—80 

t£&%3 1 2 (C^-To 
[0 0 9 5] 
Kl 2] 



(16) iff m 2 0 0 2 - 2 5 5 9 8 8 

29 30 





ft « 




T/Ub htf^-X 


X 




y — «a 


8. 5 


0. 1 


0. 0 


o. b 


■stvU h — X 


78. 0 


1 7. 9 


0. 3 


0. 0 


Vvk pry 73 X 


0. 8 


45. S 


22. 7 


1. 9 


w iL L SS- & 2 -A- — ♦ 


0. 0 


1. 8 


35. 1 


1 0. 2 


yr/u r^>yy^ x 


0. 0 


0. 0 


3. 5 


S4. 4 




0. 0 


0. 0 


0. 0 


4. 6 


-f y-TvUh-X 


0. 5 


0. 0 


0. 0 


0. 0 




8. 2 


1. 2 


0. 0 


0. 0 




2. 4 


3 1.5 


6. 8 


0. 0 


X 


0. 0 


2. 1 


30. 0 


1 I. 4 


Y 


0. 0 


0. 0 


1. 4 


2 6.8 


Z 


0. 0 


0. 0 


0. 0 


1. 7 


*«>^ 


0. 6 


0. 1 


0. 2 


0. 0 



at*© 

^1/3 is Ar* A, h - ^ a — f ^T*b**7*3-X <8l*x B * - 0- a - 1» - X> T\ 

XI4x i -2TEtt© a 1**7*3 hVtf-X («!«■. 6 *- O- a— 7*ZiirA«T* h^rt— X) T\ 



[0 0 9 6] Hi 2 0fa^Sf^5)^^J:dt, *pfg 20* 

-^nv/bv^h-X, >V-X) fc#£j£U S® 
v;l/h h y#— Xfr6tt* ±tY;l/b-Xta-^V7 
;1/h->;V^;!/n-x (g'J^ 6 3 -O-a-^Va^ 
v;H> MJ^-X) £tf£j£U '>Mfttfe>^;Va- 

X (giJ^S. 6 2 -0-«-^;l/3^1/Y;H — X, /V 

-x) , £jmx&£mr&z.tff$mLtto mm.-?)V 

hf h7t-X^6^ ifcT/t/h H;*-Xi:3E$ti 30 

-X, a-^W;H->;l/^a-X ©J£> 6 3 -0 
-a->?)\;Ui/)W)VY h'J^-X) , £)tt)Y#^f£J?Sc 
*q»JlJ8 L fco SH^V h- * Xfr 6 fck 
±tcv;Vhxh9^-Xi:^^Y £#£j£U '>Sft 
#5v>H- MJ*-X, ^h-x+^^-X, 

[0 0 9 7] Il7;Hf h7t-^P.O±Mt 



fYMC-Pack ODS-A R35 
5 - 1 5 S - 1 5 12 AJ iS^7-fli^ 
CD fcffl^TSSiU ±fE©-?;l/h-xh9*-Xfr£><D 

MiStk v;uh-^y^^-x^acDKj5Sti^n€ti^ 

6, ^9 9. 9 %U±©^foxa^lil^WK*tt 
8 . 3 % T\ M£ 9 9 . 9 %&L±<D£]$m Y *HJB«JIR 

3*5*91 i. 5%T«brc 0 

[0 0 9 8] 

Eta* 11-2] <^%©#fifij!ff«f>SI» il-l« 

^■e^^^jsisixaiB* j; xf&m y t^, 1 .^ i 

ISi^oT ^ f7Wb#*r tNMR ft*r*fr ft o fee 

5itc-3l^T(±, 1 H-NMRX^ WI/*B2 1 
tjX) , 02 2 (£$&Y) fc, 13 C-NMRX-^ 
h;l/*J:tf#JB*H2 3 (£/£»X) ,02 4 CfeSft 
Y) , Sl 4fC$i;i6fco 

[0 0 9 9] 

[«1 3] 











2, 3, 4-Mjy?*;Hb$f 


1.0 0 


1,0 0 


2. 3. 6- b<) *?-Mt® 


3.0 5 


3. 98 


2, 3 S 4, 6 - r* h 5 ^ f^Ht^ 


0. 8 2 


0„ 8 5 



[0 10 0] Ctt5©l8*j&^ a-^v?/H->;W* 
iX(t v;Vh-fh-5 ^— X (D# ii JC*^ ^ 3 ~ X £D 
l T-«tr^ti§ a — fyv;P b h h U ^-X 



50 



x) -efesctjb^pjffibfto 

[0 10 1] «jiSl :aD-Glcp (l->6) aD 
-Glcp (H4) aD-Glcp (l->4) aD- 
Gl cp D-Gl cp 



31 

[0 10 2] ^)ih<y^t-xt>^<D^m^Y 
it, v/i/ h ^ y $ * - X0#JS7c*i£^ 3-xo6f 



(17) ^2002-255988 

32 

* [0 10 3] Mm&2 : aD-Gl cp (l->6) aD 
-Glcp (l->4) aD-Glcp (l->4) aD- 
Gl cp (l-»4) aD-Glcp (l-*4) D-G 1 
c p 

[0 10 4] 
mi 4] 







NMR{k?>7 htf (ppffl) 










a 


1 a 


10 0. 8 


100. 8 


2 a 


7 4.2 


7 4. 2 


3a 


7 5. 8 


75. 7 


4 a 


7 2.2 


72. 2 


5 a 


74. 5 


74. 5 


6 a 


6 3. 2 


6 3. 1 


b 


1 b 


102, 6 


10 2.6 




2 b 


7 4.2 


74. 2 




3 b 


7 5.8 


75. 7 




4 b 


7 2. 1 


72. 1 




5 b 


7 4. Q 


74. 0 




6 b 


6 8.6 


6 8.6 


c 


1 c 


10 2. 3 


10 2.3 


2 c 


74. 2 


74. 2 


3 c 


7 6.0 


7 6.0 


4 c 


7 9. 6 


79. 5 


5 c 


7 3. 9 


7 3.8 


6 c 


6 3. 2 


63. 1 


d 


1 d 


1 0 2. 2 


10 2.3 


2 a 


74. 0 <a), 74. 4 (0) 


74. 2 


3 d 


76. 0 


76. Q 


4 d 


7 9. 8 


79. 5 


5 d 


7 3.9 


7 3. 9 


6 d 


6 3. 2 


6 3. 1 


e 


1 e 


9 4. 6 <aX 98. 5 (ft) 


10 2. 1 




2 e 


7 4. 2 («X 76. 7 <£> 


74. 0 CaX 74. 4 (ft) 


3 a 


75. 9 (aX 78. 9 (0) 


7 6.0 


4 a 


79. 6 <«X 79. 4 (ft) 


7 9.8 


5e 


7 2.6 («), 7 7.2 <£) 


7 3.9 


6 e 


63.4 <«), 6 3. 4 (/?> 


6 3. I 


f 


1 f 




94. 6 <aX 98. 5 (ft) \ 


2 f 




74. 2 (a). 76. 7 <0) 


3 f 




76. 0 (a), 78. 9 (0) 


4 f 




7 9. 6(a), 7 9. 5 (0) 


5 1 




72. 6 CaX 77. 2 (0) 


8 1 




6 3. 3 <aX 63. 3 (j3) 



[0 10 5] W±0Cfcfr6> a-^V7;Hyjl/^;V 
«fc5fc¥"J»fStifco 

[0106] (i) *mmi&, mntLx, a-i. 



33 



>m 6 - 0 - a - vVl/ 3 h*V Jffi) 

(2) *8?Ht±, 4-y;l/n2/;H£^t,fIA^jSSJg 

[0 10 7] 

;I/aSWt^E»JI5tf STC^&Sffi^^-r «*> if o 10 
^5fti6, WT©3iW*ffofto lfil%0-?;l/ff F 
9*-X*IS«[fc^R 4-2 WaS^ffft^^X y 

S5cA*fi£* (%) 

[0 10 9] ISS^Sl 5tf^„ 
[0 110] 



(18) Wm 2002-255988 

34 

^v^iiM^jjjtft^s wmmm 1 ^^A^fcD 0. 

2 5#feinx, 3 5°C, pH6. 0TfftHS-8\ -tOg 
O— W#KB$WK:8& D» 1 0 0 °CT' 1 0 #|BHSft L 

Sreusiu sft, rai$fc*©B*fij£^©»«0£ 
f§it£7yhn>^it&«£u iS7c*4j«* (%) 

[0 10 8] 

DR1] If UK: 



- 



] 



x 1 0 0 





3 7C il & & ¥ (96) 


C9«* 


C 1 1»* 


0 


0. 0 


0. 0 


1 


0. 0 


0. 1 


2 


0. 1 


0. 0 


4 


0. 1 


0. 1 


8 


0. 0 


0. 0 



[0 1 1 1] Si 5<DlS£a , &iK5frft < J:5fc:, a-4 30 
tiSfinLavct, BP'S, S«o— fWJlhi'JWfA' 
[0 112] 

[$.©< 1 3 ] <7**7. h 5 >£)SM®;> a - -Y h 

f ^/Dv- • T>' F • h <J — (Bios 40 

cience Biotechnology andB 
iochemistry) J, |56i, 169 TiS 1 

7 3 (1 9 9 2$) \ztm<Diimz.wvxnWi*'ii~? 

ft 0 MS 1 hf-h ^t-T.MtMc'^mA - 2 

©TjgTff ft C 9S^*oaia-YV7;V h 
3»K£j£lllSfc<fcMSl7 2 O^T^fft^^T. 
? D If X C 1 1 *0Mm a — f V h 

0. 2 5ljififin^, 3 5°C, pH6. 0T4^W*«J:tf 

m?mmz*trc<k, 1 oot-pi 5#h##ltkjs 50 



£f#l£Lft 0 ^OBSjRS^SttO 5 0 /x 1 ^ji^gtcA 
*U *ftfc 3^«cDX^/-;l/^p^-h^^jt^Lft 
ft> 4 -CT-3 o mili^Lft., ^V>T\ SftWMI (1 
5, 0 0 0 rprru 5#R8) L, ^<D±?f *Rfc£Lfc 
1 m 1 <D7 5 w/w%©x^/-;^JfflxI#LT 

SSLfcSL 1 m 1 Wty/Moif^tfiffLft 
^cDjiifcD^MI C^;l/3-x^ff) *7x/->Wflfc 

T, 1 0 0°CT- 1 O^I&MSL&SS-eft/Sf-^X 

;bX C 1 1 fi3fc©»S!a— -rv"r;l/h'>;l/^;l/3«fg 
^B**fflv^TlRiaii:ffv\ 77y^<D^iIt L 
ft 0 f«h7 y^BttWTOtm^^tHI tfto 

[0113] n-jsac : 

f+Xh7y*Ji (mg/ml) = [ (Mf?<D£lPr 
A) - (7^ ] X 2 0 

[0 114] MJft^Stl 6EC75-To 

[0 115] 

mi e] 



(19) 



35 



S12 0 0 2-255988 
36 





ZU&f^-X (m g/m 1 ) 


C9»f 


c 1 1 mm 


4 


0. 0 


0. 0 


8 


0. 0 


0. 0 



[0 116] gl 6<DfS*3&>e>iB&*P&«l:3fc:, a— < 

ttttffil®J*«Te* 5 c ft«PJ93 L fee 
[0 117] 



[s 



1 4] <te»s$tw$ait>#fi»fl*fflv''T, 



D-^i/n-X N L-4^>P-X, D 

-#^yh-x, D-7^^h-x, D-vyy-x, 

D-77ld7-X, D-73-X, L-V;V^— X, L 

;K a, d-M/AD-^ ^W;I/h-X> YW;V 
hMJ*-X, ^aW-x, ^ryf-e^-x, v;l/f- 
h-;k 5*1 — X, X^n-X, a-Wi'of^ 

[0118] cin6o§g#:rr?s (jssi. 6%) t % 

0 J (MS 4 %) ^iPX, mWL4 - 2 (Djj&T-'mo^ 

^x^aex^x c 9**o«fifl— -<yv;i/hs/ 



10 



20 



fcM^/i/X Xat£x#;l/X CiiS*©fSSa-^ 
i^7ASfcD J tft^fti¥tt'foiin*., uM3 0 

U pH6. 0T2 4&PattE2#fc 0 »il§KJS&©K 

43, GLCfcKVT, GLCSHtt ITGC-16AJ 

lyXtt^ttS IT2%>'U3>0V-1 
;1/7*WJ ^^tlLfuXx^UXS^^A (3mm0X2 
mK * + U 7-^fX^g^^X^ff 4 0ml / ftT 
160W632 0°Clt7. 5 °C/^<D}IgT#S 
U ttatt7k3R3feW*>1ftUJ»t*iMfrLfeo HPLCT? 
tt, H P L C©«BttSV-ttSSa» C P DJ , 
1T0D S-AQ-3 0 3J (ttS^i7^xA 

[0 119] 
Si 7] 



30 



(20) mm 2002-255988 

37 38 



«®TJS 


us ^ 


^ et «( 
£E W W 












Kf it mm 


f* 1 1 Hi-* 






C 1 




•W ✓ /f— * 


* 


4- 
i 








i i 


•4- -4~ 


or, or- h U-^O— "X 






4-4- 


T — sfe. -Tv ft «-». *y 
Lf — ✓ W w >s 


i T 


T "T 


n J*JV r — X 








T\ •HZ*/? k— 1 




T 


"/"ar jL» k k n -at 






+ 4- 


u — j ~7 y h -~X 


i 

-t 


J. 


J.m «J» _._ »r£ 






4-4- 


t? — ~ s J — X 






V -^7^ CJT— X 


+ + 




4- + 


r» — "tt a i-r * -- 




-4- 


/y^r r — /V 


-r + 




+ + 


LJ ✓ j — ^ 




■i> 
T 


7/ r a 


4-4- 




4-4- 








X^O-X 


+ + 






L~?A/-X 






a- i/^p-T^X h V> 








^f^U-tx-^n-x 





































r-j it, s«F#-v©«te*ife*^a3$nni:^^/=^u 
r + + j <*, gstt^©***** i o 96a±T*^yt*^. 



Co 1 2 0] a l 7 ©HS*^6W5^a«fc5K:, o--r * S^BKiOttflfcovT, $fcfc$B5*ftTVS 6-^ 
a, a-M/AD-X, •fVYil/l — X, YW;!/]- h 

[0121 ] J^Jhtc^fe a -4 yv;Ph^;l/y;t/3»* 40 [g l 8 ] 



tfc « 






mm) 


C 
























MpH 


6. 0-6. 5 


6. 0 


4. 0-4. 2 


3. S 


EDTAKJ:^ ffiL^ 











/Wtfi'/n^- • 7VK • /Wtf^SXb'J- (B 
ioscience Biotechnology a 
nd Biochemistry) J, 3l56f, Ml 
6 97!)3i 1 7 3M ( 1 9 9 2^) fdSK^-r+X h U > 

7#, H6 6 87!jS6 7 21 (1 9 6 3¥) fclStt©h 
[0 12 2] 



(21) 

39 

[0 1 2 3] m \ 8fr£,Hj3Sfr&<fc5£, a— 
x- € h 5 yx^a -> tf it^ < 

[0 12 4] 

— - r v v 7i/ h vi\> n ffn^ts^^ <fc rf a — -r w 

7^p-x, RTJSttifit9, it 10 

[0 12 5] cmeozkJSffi (»S0. 5%) ^ 
7 - 2 CD^&T^ffcAx^X ^"Dex#;!/X Cll 

*HJ#ft 1 Vvh^tz <0 1 <D^&T' 

^v~?frhis)i$mmmM&>*mj$mi ^a^d i o 

*ftfc*injL, cn6%3 0"C V pH6. OTfFffl^-t»-*20 



ft r«1 2 0 0 2 - 2 5 5 9 8 8 
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[0126] ( 1 ) a — < V7/V h i/A/VAtuWRSE. 

(2) a-^ye;l/hV;I/y;l/3«W^jS»j(5fco- 

( 3 ) o — < V h n »H4«»SI5©»* 

( 4 ) a-^W;H 2 4 B$Hft 

[0127] znm&miz&tcfcfaM.*<Dmw.mm<D 

»*4n*#jWU HPLCte^«tt0«f*5e*L;fco * 
nscoii^ai 9t^t„ 

[0 12 8] 
[Si 9] 









£rictf*£ a - Y V^r/t/ K 


a - -f V^vU h is 


a — -tf 77^ h 




4. 0 


4. 2 


0. 0 


0. 0 




1 D, 2 


12. 4 


0. 0 


0. 0 




1 1. 8 


2 1.5 


0. 0 


0. 0 




1 0. 5 


37. 8 


0. 0 


0. 0 




3. 5 


3 1.6 


0. 0 


0. 0 




5. E 


38. 2 


0. 0 


0. 0 




B. 8 


83. 7 


0. 0 


0. 0 




1 0. 2 


86. 0 


0. 0 


o. a 



[0 12 9] Ml 9©|g&fr5IJI!6a»&J:5fcU i&RL 40 

v >M:mumm{mwz c 1 1 * d strait 
h a — ry h > .'HG^ftf if : t & mic mu $ a * so 



[0130] c <D a f y h ^>;P tVI/ nlfg^jS^ 

[0131] ( 1 ) a-JW/VY isfr 
jt^li, ^0 if CD a - 



(22) 

41 

(2) o->fyv;l/h'>;Kg^»*tt, #Ji7c**it 

;!/ h S/;VS«WTS a ~ 1 , 4 ^V* >HO^il7C*^ 

figtc 1 , 3— -f V h S/;l/&**fr 

5a- 1, 4?;l/#y£tf£j£-f5o 10 

(3) Rl^T, a-^VVll/h^Mtt, 
^BKefeifffc'f yv;I/ h l , 3 — f W;l/ h 
ISfc^rtS a - l , 4 ?)VtsymW$m U 
ftfflfc ioT-Y V v;!/ h vvV- 1 , 3 ->T W;l/ h- 
S*o-l. 4^;VA^6«DiU aittffcLTJI 

(4) WDBSnfca l, 4 4W#y«Hu 

(l) tub (3) ©KjSfcSttSdfclcfc^T, jgfc. 

/4icH*t a— f yv;l/hi/;Hte^^i:©ra^#ffflT% 20 
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[0 13 2] 

1 %MXX p H 6 . 0 fcSHE U a -7 S 5-4? (j§p a p 
S r^-v$-;H0L] (y #ttiD 1 9*7 h 

S 0 0 . 2 7!)M 2 . 0 %^nx., 9 5 °CT 1 0 ^fblStS 
£-fet\ 1 2 OtT'2 0#W*-h?U-7U 

^3 5°ClcM?tLT, DE3. 5 6D?$ffc?g 

»*^, cittfc* ^7-2o^iif;/^;i/x y* 

U\£XX)IX CI 1 S*OHiJfi-y V^l/h^l/^ 

c i i Et.!*©KSa--^y^;Vhy;bfe»SIIn° n ^ 

mWM \ y*5ASD 2 O^fet^iP*., 3 5°CT2 4H# 
BSJSS-efco 1 0 0XT1 5»HMIIbTg«^ 

tt* u rfn^iPTk^M u h p l c mxmwm^m 

[0 13 3] 
[SI 2 0] 





D E 




0. 2 


3. 2 


5 4. 5 


0. 4 


4. 8 


5 0.5 


0. 6 


7. 8 


4 4. 1 


1. 0 


12.5 


3 9. 8 


1. 5 


17.3 


34. 4 


2. O 


20. 5 


3 0.8 



[0 1 3 4] ^2 0©IS£;fr&lfl6fr*J:5fc^ a — f 
y h a — ryv/l/ h ^>;b 

C&PftK fc fc «fc SBSttraJSO^rfttt. iS^OmfbOgH 

aP4)^»<0efi« D E ft 2 0 4XK IIUtt> D E ft 
1 EfcSSlXtt, DEJR5ETFtfSl/TV5 

[0 13 5] 

jgft DUyf'^^# 1 0 0J (DEft27^M5) © 



40 



mwmm o . 5 75s 4 0 %<02K&&&ihn u ^n^n 

fc x ^7-2to^ffiTl#/c/^;l/X ynex^;bX 

BMpT^B^ 1 yvA^fc 9 1 M-tiL t > ^7-3 
£?3^j?4Tl#/c/^;l/X ynid'x#;UX C l l ft*© 

mm a -4v-?)i b ismmmmmsh^mm 1 f^h 

"''') 1 0 iilfifi'liiL H^^IWIBf L T 3 Ot, p H 

6 . 0 t? 4 8 mfmm^tdk, 1 0 0 1 5 ft?m 

[0 13 6] 
K2 1] 
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43 44 





mvmmikfm (%> 


0. 5 


6 3.6 


2. 5 


6 2.0 


5 


6 0.4 


I 0 


5 7.3 


1 5 


5 4.6 


2 0 


5 1.3 


3 0 


4 5.9 


4 0 


3 9.5 



[0 l 3 7] l ©8*fr£>E&fr*,fc9fc, jpgfttgp * 
5MH|g»©»Ktf0. 5%<E>flSiftgT?^ WRratto^ 
^»f±^6 4 % U MS 4 0 %©i!ilgT* 

l±, «ttH*o&S*tt»4 0%i:, ifffeSM^ 

[0 13 8] 

[^Kl 8] <->^0fWF'Jy^M/h7>X7 

1 ooj (fflgi 5%) *w«u *»7-2© 

77^Tl#fe^^;l/X ynt"x#;VX c 1 1 ft*oi 



l^A^fcD ^7-3©#&Tl#fcC 1 

fell ??2*%*) 1 O^fi^ / W-Xr7Dt-t 

9— tf (C GT a s e) ItW&fo 1 ^ASD OTbS 
0. 5-TOn^, PHSM6*RIB#ffffl 3 0 1C, pH 
6 . 0 T 4 8 ff#R5fFffl % &tdgt, 1 0 0 *CT* 1 5 

u 38&-rsa7ctt*yd«*iP7k^u hplc^ 

[0 13 9] 
2] 



CGTa 9 effiiqac*^) 




0 


54.6 


2. 5 


6 0.1 


5 


6 3. 1 


1 0 


6 5.2 



[0 1 4 0] m.2 zotsmtpzmzfrisi&SK-* cgt 

a s eWD-rSCfcta^t, BStf0«i©£fi)»tfJf 
[0 14 1] 

100 1)%lfi4w/v%, pH6. 0,rUg3 0°C 
fcSHfiLfcfc, *»7 - 2 ©^?£^f§/clllia — Y W 

D 1 Mft 7-3 <D*ffiT#fclB« a ->f y Vrt/ 

b'yjim^mmm^mjfmi^^<o 1 o^ma 

4 8i$ifflfiMB£-efcSk 1 0 oxt- 1 o^f&mm 
Lxmm^ i m^k 0 cosjsjso-sBfcistK hp so 



8 4%-eSo/Co Zl©KJ5iK*pH5. 0, Mil 4 5 "C 
pll4'5. OttlWiLT, » 

4j^j 3 , 7 0 0 g *3trt&iS*S) 6 . 2kg m^tco 

[0142] mbwtmt&z. t;wvs^*>« 

m \ryj^-=7^ hCR-i3io (\ : a M ,J; i %im 

LTc^^K <Sf)Vfm2 2 5 1 ) fc&U *9A?gS6 



(24) 
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0 °C 451/h <D-M\ T'^D7h fiB.*ft% o 
/to KttttOttfia££lfc 1 fc8S*©H PLC m**- 
*-U 3HttE3»OWfi*«9 8%«±Oii4} , *iaiRb, 

^»2. 500g*ttHfiftfi7. 5kg*(3fco®6 
tlfc»£D«g|fl)j)c^ H P L C LTit£%^ WW 

mm<D$&mm 99. 5 %•?•<& o/c 0 

[0 14 3] 

9 ©^STiisftfcttffiB 9 s %«±oJittrawM»* 10 

ft> « J f>jWc|Hlte2*&tf5*$|2 OffSfH3^SS?-6 5°C 
£ 2 0 TC*-e»T**S c: fc ted; U HffrS^/fc c 

5fcjSf„ S^T, ^Dliji^^ffll/^T^t 
ISiR«ft*afi«i:L-ri. 3 6 0 g%|SIlRtfeo se 
6 0 3 B#fS^# LTm«ra«SISH«& v ** 1 , 

1 7 0 gf#fco »6ft;fc|gft!&*0ttBj£*H PLCS 
T*SJS£ LfetC5, &«ESlS©*i6®± 9 9.9 %W± t 20 

jSTHWfLfefccs, in 2 ±%iafif^ 

(28) tLTl 0. 1 ° ^ 15. 2°, 20. 3 ° *5 

£1/25. 5 0 *<$afc-rspi#f^^ h;w#5.n 

fee il<D^ H B B TO*cD7j<^*^- 7-ry5'+ 

-i£T*M5£ L fc 4: c 3 , 13. 0 d bft 

t>& <d , mwm 1 fc 0 5 vm 6 ft?©**^** 

[0 14 5] f£ C©^K0£©il&if»*£S&fiS 30 

$j/£Lfc£c3, 02 7^^riftaaftw#p.n, 

©M*^ftfcSfi£©lltIfr?K SSI 5 0°C£t?©± 

n^r, ?SS2 5 otftit* 1 iH^OTkfctaa-rsfia 

«4>tfS«> 6 tu $ & fc, MS 2 8 0 "Ctfjfifr 5 JSttQ 

tt, fitJEEfcfc^T, iSfifcl 5 0°C$T*±lf t 
t cfc D leH^a ft D 4 5 #?©#jWBHB LT 1 # 
?©7K^tyiaHEc^ 26 KiBfi 2 5 0 ICS 1 40 

Lfuo 

[0 1 4 6] 

[Hit 2 1] <ig«rasra7j<e H B B -\(o^>^2 o 
xs&fcxtu ?*ssi 4 o°ctfssLfe*^^/^x 
Easn»**i&*x«Eisfffi-ej»*f l fc t c 6 . mmmm 

© 5 TM 6 -i37klSift<0»*X ISlslSf J: &± < Kft D , W 

2 8t*ti5t, ±&@lfr£} (29) tLT, 8. 3 50 
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" > 16. 6°, 17. 0° 43«fctf 1 8. 2° 

ft D l 5>^©7j<£#& c t ¥ Uffl L fto c ©£5 

f H ^**^MMiJ^ Lfc £ £ 5 , 1329 K^fSMft 

7 o°c#ifiT i ft^ffymcmmtzmmU'pmm^ 

ti, (1,11:12 9 0tfJ3ii7PbfS^l'Mffitl^oM5-j s 

[0 14 7] 

[^»2 2] <iifcwgii^©ssi>mi2 o(Dj5mr*m 
tbtiznvimm 5 75s e rvmn\isi^,\m 4 0 °ct^s 
1 2 o o cT^n€'ni 6i«iaKffiiaiufeo !#enrc^ 

tcz, vLmim : ^i 4 0 v<Dt§&&7S<ftt>m 4. 2 % 

%T\ *«WfcHizki?**j:fc*i' 5! RWSLfeo £nhW£ 

6, mmmo) 5 nm 6 ^m^m^xmmn^^ 

Xf l^W8S©t»Oi:tt^<S&Dx 1H30 (JlSia» 
?SS 4 0 °C) , 0 3 1 (Agf&ft&gfi 1 2 0 °C) fc^l" 

i^HIifT^ (2 0) fcLT, 10. 8°, 1 
4. 7°, 15. 0°, 15. 7° 43J;t?2 1 . 5 " * 

if-^onii)Tftfi^rRi-T\ jgift^WK ^-«7Kg^ 

L, m^f£^MO^«ra» 5 7!)M 6 ^zWSftO 
fe cDfe j; tf i #7kl5^© fc © t tt^UfbSAMfiT b t 
feO, IHSJMffli (T^;V7 rX) OSSttHIS««#ftL 
mcfc^iLfe, coct^, a-'l'fi'z^ 4 o 
(Dt%t>(D7kft%:m 4 . 2 %^ty®^0Sg|»*{±, ^©7i< 

5 7!?S 6 $7Mgft»** Jl^iafe-r S c i: fc J: t) , 5 
T^S 6 ^Wgftti^^^vx ^£ H B H «fi©7t/b7 

o. 2 %©«t*a«rastt&5i5toi'»T, -.U'Ik 2 o tmm 
Kmnrn'MftLfctz.^, 03 2K^-r«t5ic, as 2 

7 0 °C#5fi^ 5. ^ttBir&D^P # x. & n 5 £B£4> 
[0 14 8] 

[n»2 3] <jmvmo)Mztt-r%mim&>umi 
ntc^ift 2 0 ©^}*Ti#p.n?)ii«Hit 5 7is 6 r^Ki'i 



(25) 
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2 0 0 2- 
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[0 14 9] 
[H2 3] 



2 5 5 9 8 8 



urn <°c) 




1 0 


3 0.3 


3 0 


3 4. 2 


5 0 


4 2.6 


7 0 


5 3.0 


9 0 


7 0.5 



[0 15 0] 

i$m2 4] 

\Lfc a 



6 ^mm^Mcmm vmm iow/v% 

at, ^©fg$8m 1 ^^5XS 
, iSSLfc^ 1 2 0 °CT 3 OftS 9 0# 



X- P L Cj£fc«fc£ffigM£;&fTo;fco Sfeltti, 4 8 0 n 

t±S2 4^^-Tc 
[0151] 
20 [H 2 4 ] 



(AO 


=arfeS (A4 8 0 nm) 


mt («> 


0 


0.0 0 


10 0 


3 0 


0. 00 


10 0 


6 0 


0. 00 


10 0 


9 0 


0. 00 


1 0 o 



m7mmzi2ovmm\imx*$>m&&%<. m%m 30 8mi£#7XSMiifc$SD, amum ioo°c 

-e&zntmmLfz, Mt, hp l cfficzzmmmfezfT^rco M&mz, 

[0 15 3] 4 8 0 nmfcfclJS 1 c m-fe;l/T?©!88fc£fc: * DfHKL 

[£R 2 5 ] < p HSStt>H®l 2 0 ©7??£Ti# fco ISSti^ 2 5 fc^-To 

^Hfg 5 T^S 6 ^7j<|ga*#li©g1S?K ( 2 0 mM) [0154] 

icmm u mmmttmm 4w/v%, P h £r 2 j^s 1 ★ K25] 



P H (J**tt<Z>«g) 




mm. 


2. 0 cm) 


0. 0 0 


9 3 


3, 0 <g*io 


0. 0 0 


1 0 0 


4. 0 mm) 


0.0 0 


1 0 0 


5. 0 


0. 0 0 


1 0 0 


6. 0 ( b «; X-iS») 


0. 00 


I 0 0 


7. 0 (h'U-tlft) 


0. 00 


10 0 


8. 0 ( h;x-£i*> 


0. 00 


1 0 0 


9. 0 (7>^-->A) 


0. 00 


1 0 0 


10.0 (T>^e-*>A) 


0. 0 0 


1 a 0 



[ 0 1 5 5 ] m 2 5 0*5«fr&&3&fra «t 5 stttra 2 1 0 oynmmxm^tis. < , p 11 2 tc&^-o 

Jgzkjg&fcfc 1 2 0°C©,SS^2 4Bf^in^LTt, pH 50 J«0|^(i®frfCffiTrSt>©4X pH371Ml0©« 



(26) 
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HIBH, mttUl, pIl3 7'j^5C),t1t.fll.ik pHGTj 

m 8 ovimw, p h 9 7iM i o o)TM) u m-.mLr 

[0 1 5 6] 

i*S6n«iRttra« 5 t^s 6 ^2wes*7kt»w u ? 
w/v i o w/v %w&mmiwi*wi 

ft^DKfco gfeKfcfc, 4 8 0 nmtefctfS 1 cmW 

[0 15 7] 

[||2 6] 



10 





SffeiS (A4I0H.) 


0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0.0 0 
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[0 1 5 8] M 2 6©IS*^^WS^ft<fc5^ Wfcm 

j&^rjl/fijS y^7- KSSfc t s 3) *Sc Lfc 
[0 15 9] 

Ki2 7] <rsy*;i/*-;vsfi;>^»2oo^i4 

5 ft S WKH» 5 75£ 6 £z!4g H rpK* U ^7° b 
y (B#SS£S0 i:*JM-f*>*K:^U 5w/v% 
# 'J h y^ts iow/v t 

fee f«4ml^*7X»ftS0, Hfttbfc 

ft, 1 2 0 o CT-3 07bS9 OtfRSAn&Lfco 

ft, ^ft?>cDefcg£$JSgL7S/ *;l/*n;l/g*Stt% 

^i:LT|WI#tCtPiiL/£o SfeKti, 4 8 0 nmfcfctt 
§1 cm^A/X><D%%mfrh?*7y2<DWt$.1t%L^\ 

[0 16 0] 

[S2 7] 



20 





JmlQ& (Anon.) 


0 


0.0 0 


3 0 


0. 0 0 


6 0 


0.0 0 


9 0 


0.0 0 



mt. $v^-7hyn&T~?mmLx, $w?hvt 

[0 16 2] 

5 71£ 6 ^zMgilfcfliK * >2kK fflf U 2 0 % 

*i nay l/cc * loogSfd, y ^ y 



40 



I*BSf*Lfco ftBBfcLT, 



[oi6 3] mmtmmM^<D&mmmmmtz>tctb 

K, *n^ft©S*i«B3^* 1 g * 5 m 1 OzkfcJS^ 
U Ztite 5 m 1 Oi?xf-;i/x— f ;l/*JpAT*fita*fr 

[0 16 4] 
[S2 8] 



m ft «n 








* 9 J - 


6. 7 1 


2. 9 2 




1 7, 2 6 


8. 92 


m m 


67. 74 


3 0,57 
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[0 16 5] m 8©M£fr5ill3&frft«J:5fc^ mvm 

x+x hwt it^, mm^tc k> m 2 fg t> « ^ c t # « 

[0 16 6] 

[M2 9] <1t«fi>£»2 0<D£fcT?*§&n*»R 
Hir 5 J!; is 6 £*ISiS*BW 4" >zl<tc:f§^ U 



-it) cDiita^^x., ^ 



OWfSL\t, IM2 0%T'$oft 



(27) RfM 2002-255988 

52 

* [0 16 7] 

mm3 0] <^fbfeMH>^2 omm-vmnz 

£S£i , H4 3#, ^2 3 TIM 2 9M (1 9 9 0*P) fc 

2 9 fcjjVfo 
[0 16 8] 
K2 9] 



m 4t m m 






mmm 






0. 0 


0, 0 




0. 0 


0. 0 




0. 0 


0. 0 




0.7 4 


4. 0 



[0 16 9] m.2 9 COS 

d , a«ia»*<s«>T^{b«nK: < i/-*Htt?*s c 

[0 17 0] 

[^3 1] <Bant8iC«i>^a»2oo^ffiTfS6n* 

D -y— (Journal of Nutritiona 
1 Science and Vitamlnolog 
y) J > I3 7t, I|5297 , )S544H (1991 

U 4 fgMO 0 . 1 M^tR^T" h U «7 AzkiSJgfc: 

>y&7%ttmaL, fflam&tis&zfi zmnmim^t 



20 



30 



D 6 8 . 0 m g » 12 I^^^OS«E*S«S»WIil^S 
<4lgafeD6 3. OmgTSDv 9 3 %#RS'S*Vf38 

[0171] 

»3 2] <HffceKK>IOjk2 o©£Srz?#5fts 
KtfQSf 5 7!iS6-g7j<^ifR^ffli^, ri^7n-7 t 
, ttraauBH, ^nuRty*- (1 9 8 4 

¥) fcSBftO^ffifcipuJT, £-«IIrtlffl®<Djftfb14*lI 

£0. 5%»L/cP YF±gti!!5m Hcl^l 0 7 CFU 
gff. U StSUfeffTTf 3 7 U 4 0 Ktg* L fee XJIKl 

fc 0 gfbttcDfiJ^^, iS««©«*«©pH^ 6. 0 
J-X±©i§^ Sfb-Sn^;^ (-) fcU 6. 0*PO±I 

Mfb^n§ (+) ^Lfc 0 se>fc, 

MfbttoliJ^WgLfto IS*** 3 Otc^-To 

[0 17 2] 
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m rt m m w 




4* ES * 




Bacteroides vulgatus 
JGM55ZO 




+ 


Bifidobacterium adolescents 
JCM1275 




+ 


Clostridium perfringens 
JCM3816 




+ 


Escherichia call 
rpo«ni 

EJ7 Vw* J J \J X 






Eubacterium aerofaciens 
ATCC25986 




+ 


Lactobacillus acidophilus 
JCM1132 







[0 17 3] S3 0©Jie*3!r6W6*»ftJ:5fc^ Sittra 
SSc£j&«WII3Lfco 

[0 17 4] 

[HH3 3] <^l±7l/fe;;M>v^x^ttP1 l-c, £R 

2 o co^-etf btizmwrn 5n^e fum^mn 

f©LD50 ffifct 5 0 g / k g V 'XXfMUX.I". 
[0 17 5] JW±©*»3 075M3 3©*g*fr5, flltt 

tern, mmm. mm, mat, mmm. mmmtt 

[oi7 6] j-XTx *ssafiD8ttrailfcfct>fc*ir;i/3 
— .'U^rr/i L x & § »H?i^cDfii§^?4 ^^Jtw a 
T% WKH»ii:fcfc«7;l/3-;t>*#WLTfcS»H 

[0 17 7] 

[HfflMA- 1 ] ^DtX^X C9(F 

ERM BP-7 1 4 3) *^K3©^j*t*Pi:T, 7 
7-*>*-T?4 8HfP E PS«L/co SFKffl 

H^fiJcll*^ 8 . 8 Wi/m 1 4: a — f h *>/MS 



IIPJK* 2 6.7 m',v/m i fc£ittMil?«$ 1 1 

[0178] jg^g»$?L*iiK& 2 %mm%t u t 

x., pH6. OKPI&U 9 51Cfc*Sl2 O^ffliDlftLT 

«Kt*ffv\ *i>t?jki3 5 o c{c^aiL, cntcMSB^a- 

BVai ??L>m*)0. 2 5ml <Df!|£fcaS*3fdiQ 
30 X., pH6. 0, *Sjg3 5°CT4 8 Rf HgSfS^-eTcc * 

oaS}K*9 5*CfcMftbi o#MfcofeSL JSWU 

tt&u tm, mmzbrctf^xmrn abed 

U iftteLT«S5 0%©««ra»t«S/9'S'y*S» 

HSLftj^StaK* 9 07!)S1 2 0°Cf^±tf, **E%2 
0 7iSl20kg/cm 2 fc±tf T**Sb[|P*^7*^ 

Ts 3ft§k IWffiLTttllU iMSLT, Sfi7 0%CD^ 
40 5 -y 7 0 *MSiUmSff^ya/c D ft 8 0 %€Wri#fc<> 
[0 17 9] *i/7 7^l4, attEittffcfct>ttt7;V3 
-/^ttt^DEO. 5 a«?55HiRu^^. Hff^tl 
SfctK SttHii6 2. 1%, V;l\£h-)10. 7%, 
^V7;l/fl — ;M . 4%, — ;H l . l %43 

«fctf*-©ffi©»7;l'3— ;l/!£2 4. 7%^LTfeD, 

ay-trum* sftsii, i^n^a.'iu itzkisikau 

t LT, #a«^ ft'l.'tA.'u EllliSAaif^SWlSWK: 
50 WfiJtcfiJfflT't^o 
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[0 18 0] 

mmm a - 2 ] mmmm^mm^ e %mmi t u 

cftlcm&o. 1 %t&&<£McKit£;l/S^ infill 
x., P H6. OtclIML, iinta-757- € GSS 
^ r^-v = -;V6 0Lj, /tftfcSH) WBft? 

sjss-e, 1 2 0 °ct- 2 o^ia*- h * u-y 

U HK«3 5°Ct^LTDE^j4CD?gftm^l#x 
dtUclUffi^A- 1 O^Ta«Lfca— 
;l/y;l/3«M£«B*J: a ->f vv/b F isMmm&H 10 
^OWtJllfcWi&HJBft 1 ^*7iS D 0. 2 5ml© 
»J^t4S«fc5fcin^ pH6. 0, SJK3 5°CT'4 8 

ttU WSK fitafcLfc^t>T»« (§J€k IKK) L, 
ttS LTSE 7 0 %<Di/^ y 7*IiHiRt&B0ftMifc 0 

(Ci7;Va-mtt§DE0. 5*!SOHHii^J 20 
T\ HJ^ttSfeD, Stt0«S6O. 1%, V;H£N-;l/ 
0. 9%, ^W/lf f- ;H „ 5%, v;l/^F— ;H 
1 . 3 %feJ:tf *OflilO«7;I/3— 2 6. 2 

*B6±»J, SfeKit^L S0&^ affiWftifi: 

LT, #SfiK£ft, ftfttp^ ESp Q u*H»fflfiSc^^W 

[0 18 1] 

BB1MA-3] ^ntfx^l/X Cii 30 

(FERM B P-7 1 4 4) «6©MC?C 
T, 7T-*V2—T*4 8B#ISig*Lfc 0 SF 
H^fflV^TftlfijiL, 151 8 1 <Dig««&£RlRU 

;I>3*tH£j*S** 9 . o mi/m Ita-^ V F 

30. 2 Wi/m i i: ^tsmmmmm 

m l 1 *@iRLfc. £ k°;t AMtfr^SE^ 2 5 %«?L 

AMj D 0 . 2 8 5 9 0 "CTflll 2 0 7>IM1&S 40 

#^TM 2 0°CT2 0#|ffl*-h-*U-7L, Si 
fcfi3 5 °C £S?p LTD E$J4 £>${bi§?££f^ C tlE 
±l5<D7j?£T*i!§! Lfc a — Y yv;I/ F v'/l/^/F-iflfCfk 
l£6f X ia-4V v;F F S/;Mg£lB($ £^tf MllilP* 
«£WI»@H&ft 1 9*7 AS 0 0 . 2 5ml <D»J-&fc:fc3 
ck^cjjnx., Iti'^o^Hf^X F >J y?)\>i)J F 

£jg|frB^ftl y^ASt) l OJ&ttfcfcS^fciina., 
p H 6 . 0 % ffig 3 5 °CT* 4 8 H$|8IKj£2-&fc 0 * OS 
jSjfcfc 9 5 °CT° 3 0 # Wfilo p H 5 . 0 > Sfl 5 50 
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^y^^vn^^-ir' l rr-xvj j , ^sstau&s 
£ttS) 1 y^A^fc 0 3 0 o^feinx., 2 4 

nf- Aj , *#*M:¥lll«a££ttiD £0j£ft 1 
^5A^fcD 3 oTOinx., i 7WWiZ£ti\ zom 

i&m 9 5 vie iim l 3 o firm o <$*p l , wib 
l, utajfcLfc^oTfiis (Mfe, ffi^n) l, m 
mLzmm 5 0 %o»ttra»^wi/5 y zfzmwmm 
T&kwt <o iww-i 9 0 %T*mtc 0 *-> v ^ ^nsfiflfij a 

iSS 7 7 %©^>-7 v -ft Lv c n^ffijiStetc 4: D , flU 

*Sft**tl^n»?1 2 %foJjp^T#^ L, b t 

L, illT^tig ±©/X;l'J:t) 1 5 0 k g/cm 2 tD 

^j±tcTWL/co cnti^Wph: 8 5 °c(Dmm%mm 

{clSS'^**IS»L, ay^70TiD4 5X<DiSM* 
tl 5 im 6 ^WSftRtf v;l/ if h ~)^7m^^Mt 

*^w*r s deo. 5 *i»o«ffig^-e, Hjgttr^fc 
D («jJ«W) > SI«ra»S5 8. 1%. v;Hfh-;i/ 

3 8.4 %&tf*<0fl&©«S7;l/3-;l/* 3 . 5 %tfL 

-trftll, plMeiA^J, ifckKihS!, ^ 

»il ^ei%.h;ii, kmij, qsm^^^lt, ^at^a 

ft, fbffip°p, E^p B p^H^gffii^ft^WfU{c?OTTt 
[0 18 2] 

[^B£#!l A - 4 ] i: o t, 5 21 LiS»)*?lJt^ 2 o 
Mi:L cntKK*;V^A0. i %in* % pH 

6. 5tcHSL, o-757-t" Gffip a p£ 

3%ApA, 9 5°CT1 5^BBSJS*-&, ^fl 2 0°C 
£20 #R8;*-— h ^ L-y L, MJc*5 3 5 VKMMl LT 

d e m 4 ©}ftfkri§»^i#, c nfc^sif^j a - 3 nH'vcn 

Wc a f y t;U h ^;I/3«H^ES* a — f V 
v;b F ^tf»«^»*iiaOT^ft 1 

77ASD0. 2 5 m 1 (Dm&izftZ&ofchn^ Jgfc 
->7n?;l/ F x+X F U y#)\>iiS h7>77x7-^ 
(^^tt^iftib^if^FiTfiig) *IRI&@^ft l ^ 
1 0*fitfcS:Sj;3fctiq^ pH6. 0, Sffi 
3 5 T? 4 8 Wgg^tfto * ©SJKJR* 9 5 °CT 3 0 
7iR3ffio p H 5 . 0 , Um 5 0 tfcpS Lfeft, 

^ l rrvyj , ^mmmmA^nmm) *mm% 1 

^7ASfcD 3 0 0»t 2 4B#HgSJS*^> Hfc 
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^{mjLwm.m±m *mm% 1 f^hm^ 30m 
L3o»^tE ^231 u itiiu t«k matt 

o %Ti#fc 0 *s/^ >v t^ssm a - 1 (Diimcm b 



CtV&7^X^7S/V;/ HaxD til U SMT*2 



b> 

HRBSfciBU HlfM^^Tyo^^^iSSLfco ^ 
T% y 7 £9Jf»^T^bT5gtf KM 5 ftS 6 

^m^^-r %®**mrc a mmmtt 

2 . 7 %> V ;b fcf b — ;l/ 3 4. 2 %RXS^oMoymT)ly 

l«ftfc#*!lfc:f!J/BT?Sr<5a 
[0 18 3] 

[imi b - 1 ] a - 3 mmr-mrc 

rmmm 5 e <u<m.h tt&icvjizh -nm&m 

->h\ JSr¥«^l#S£#I£^ ITaGX^-H 0. 0 1 
fiMgfl&tf L -77;^;!/- L -7x^77-y^ 

o. o i mmw&% -im&u wmmmct^fx, 
«j$ijt 5 «c^sia £ £ *f -r § ! rustt it t jffjgT? $» § „ 

[0 18 4] 

[3E6K0I B - 2 ] </v- K4=-+ >fV ->Mffi 5 5 %jt 
Sfjgffi i o oSMPfc^SfifflA- l oSffi7»fc«l«ra 
t§ fc t> £ m T )l ^ — ;l/ £ it 5 ~> 7 y 7 3 o Sfigp 



20 
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[0 18 5] 

IB — 31 <f3 3l/-h>AA^' 

OfifigB, 81% 3 0: 



-7F40 

ifigp, 1 ofi«gp, mm 3 ottfig^ * 

SIM a - 4 (Dhrnxmrcmmm 5 tis 6 ^msh 1 1 

fefcy;Vlf F-;l/te*|g,^^-r?.^2 OfiliS^ 
fflSfi«T3 mcsfflsu /^^-OHSSiSffl 

tstatLa*, niMiTfT^fiff^fiv^, io°c©^ 

[0 18 6] 

[^SfiMB-4] <fa-^yfA>f^-X3li 

fflJ*^?>3^<ft5fi!fif<:lin«8SlttU cntHS4ffitt 

sp&omw a - 3 mmremzmmm snms ^* 
$g H B H k k t, tc v;u e h -;i#7Msa*^r*f s r^* 3 a 

[0 18 7] 

wjb-5] <m^?l>h?li ooaagptc^ffi 
ma - 2 (Djsmxm fcmvtwmt t^icmy^-^ 

7°U- h t-^-T«iaSi bs ^V^TilS 7 0 %££ 
[0 18 8] 

MliRB-0] <H1W>«M1 7 5fi« 
A - 3 O^fS T?^feBRttH|| 57iM6 ^tMS 

&t mzvjvm y-hww&Mi^mt^mz o* 

Mg|i&tJ J m 5 P4-2 8 1 7 9 5#4^it*Bi^2nTV> 
S7^hX^D-X«^#l9*5 0fi«aJ*7kl, 2 0 
0 fiS$£$ff U 6 5 °CT 3 0 ^Rfl^® U 4 0 °CfC 

3 0 fiftaWfiBU 3 7 °CT~ 8 Hf LTjLUMfifcR 
[0 18 9] 

[^SHJrlJ B - 7 ] <$5fc5>a-X>i!SJMaSfc J: 5 



•it 



b/c^byv : Srtr7}*.3 3; 



?Pfc^b- 



«JA- 



4 0SfeT?#fti8«ra«l 5 TiS 6 ^zMSS fc fete V ;]/ 

50 e h -;i#*ttiffi%^"rsi»3S 5 o mmm, mm 1 o 
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0. 6 5 3IMSP, 'J >rf| 
7X3/H£yj®0. l *«* 
MSP, 7>5>0. 5 



:0. 1 



A - 2 ©;ffffiT?1#fcjSttra«fi: fejettfT^n-;!/*^ 

mmmL, it», mmLxm&zmrc 0 

[0 19 0] 

* l oo«S^ HflSMA- 1 ©^j£-pfffeSttEg«fi: 
t^cmr>i^->iz^Jrtz>*y-~7''7 1 ooasgp, 
v;t/h-X8 OMgP, HIS 2 0£ft$&tf&&l£ft 
SP^^fcfi^L, lf^2 8 omagP£rta^TfI#U 

z. ntcffifit l ftra i.ooo tcjjq*, jg 

^fc«Ifl:LT^^¥38MlcS:-3ftl$fcik*ih«>, Cti 
*ft»LTll<0/t:5iflig||iA, §t», ?E«, 20 

[0 19 1] 

ra-yx^-^2 OlBlgP, *M4 OJfrigp, M'm A 

- 3 ©^ra-e#fcWKra* 5 nm 6 ^wsji 1 1 1 1 v 

fee 5i"Sd©*i:aM©tfa?a:*fc*ig«lU £ft£ 
fee *p°ptt, id, nnsDfcfiir^ srafc&<, 

[0 19 2] 

[HWMB- l 0] <fc/u>Hi8£-f t l 0S«9Pfc, 
T, 7j<^f4^«£P££LT, &-f<£-D£3ofdfi2 IS 

«a?^t#/co co^fe^, %»i 4figgp, mmiA 

f 5 v 7° 5 fifigp&tf zk 4 fi«ffl5*/in AT*H« U 40 

forty ^ SA/U*^ ac; jfOSEftHoftA/ 
-$mtLx!tfmx$>%o 

[0 19 3] 

[^mmb-i i] <^y>/j«i ooaagp, 

X h 2 £ft& l$ttf 5 £ft& £Jjg0j| A - 4 CO^m Ti# 
feil^ratS 5 6 gftkifiiiR t £ V ;V tf h -;VJfff 7j< 
^ H B a ^^-rSI»*lJI»SI3S:tf«7-F0. IB* 50 
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§P$\ tSfSfcLfaVoT, 7j<T'C;fa, FpQ£2 6°CX2 

■aa, few, r/£-6tt>fcfi»TfajSEa»*, *§fn&tr 

Z>-M5hn<Drtyx&Z> 0 
[0 19 4] 

[*MiJB-l 2] <Ai>JSfet|J}l 1 OOOSMSp 

ictm 1 5 ssffiKcngUA u 7 a 3 fisgp^-tcf 
djaa,t% 1 mwm,?** e^%.'i<5 0 o.'RM 

&8U 0 0ffi«gP, fii»y 7A3ffilSP, ^« 
A - 3 ©^&-Ti#fdI4£raft 5 rtS 6 ^TklgJi i: 4: 

^frz&zmmmcfti&x7 Bmmr&fr. ^x\ 
wrmcm\ ^Mxm>u ui>xmw#>, mmu 

Zv*y<?U ftm&mLT9tfh*®1to *p ra B«, 6^ 
[0195] 

ClfeWMB- l 3] <t&*^7*K>»]S4 0%6ffiffl 
Sj lfiSgpfc, H»ffi|A-4 0^*T?»fc«lttra«l5 

7!jS 6 ^7k*sa £ fc t. v ;u e h -;i/ftS7Msa*&^t- 

S^l* 2 L, 7^ Xf 1 yW»;hfcX 

ft, 5 0°CT?Mffi^U |»#LT»*^^f-K*f§ 

fe 0 * H a pti, attMi-T, 7°p^^^x, j^m^Ho^ 
toyM.$_&. wsmm%kmm&EtLx$>mmmmxz 

[0 19 6] 

[lffi|B-l 4] <^|J±ffl^U-A>^7Xx7Uy 

*y xr7 y u -tr y > 5 aagp, ^ssma - 3 © 

^}*Tf»ife«lttEH«l 5 6 #7_KMH 1 1 1, V h 

-;pjHf**fia*^*r a 2 mmm, a - ^ y 3 yn 

)Vi-y 1 jfiMgP, itij/^^7-ry lfiagp, hU*^^ 

t^Ttaii^lU Cft{CL-?Li?2««gf!, 1,3- 

7> u>^y 5 SMgpRtfM SibK 6 6 ffiftgfl^iq 

[0 19 7] 

[»b-i 5] <mwmm>^vjiwm^y^-y 

x D a 7^>lfil?f 7;U75 

y^aD^^TPtS-L, ^X\ pH*S{fc?*T, 
k h ^MM^T >j!-7iu>-a ^rHli^J A - 4 ©^fe 

^f#/c^«raif 5 7j1§ 6 frzk*f a 1 1 1 v;vtr h -;u 



(32) 

61 

Xj tiniATBfak, »*{tU cn*#Ttt»fcTfr» 

U lfe (1^2 OOm g) ^f)th^iI^^-7 

id >- a *® 1 5 o ^tffifr^-r 5ttffli*i#fco 

14* STFIe&^LT, -HSfcO, J\K I I 0& 

^JflffflJ: <»!?•*-*. 
[0 19 8] 

immm b - 1 6 ] <«&i£>a« 1 5 0 m g 
t u c ntuflifflf a - 3 ©sffiTf#fcsnttra» 5 

JbS 6 i: £ fe £ y ;v tr h -^M/k^iiVi'^-rHi-r 
§*»*4 OiRittflii, 7 (ftiJ^ v ?-»2 07J) 2iB 

m@p, .'i<3 OiE^itK 9fl/*2 5smm&xfmt?-*v 

mg£4«S7«SU #^T% H 5 75M 6 

#7kies©* 6 s sggp, y;v^ > 1 s*»&tf * 3 4 

[0199] 

[^JtWB-i 7] <HifJgj>lt2 Uytij;^>7i4 

5. OUttfiB, ^7^2. 9 5Sftg|3, 5VV>l>Wm 

WIO. 0 5fi*gp, ^ttWA-3©^a-p#fe 
ffiRQIS 5 TM 6 £#|gi& t fe fc y ;H£ h -;]/*fckiS 
B !mt3S)*12. OfiaSP. v;I/^h-;l/5. 0 
fiWSRtf * 13.0 ff*$£ift£ fc L tc& o Tg£ 

[0 2 0 0] 

mmm b-u] <«M6dffl@{*«Bw>^affli a - 4 

©^ffi -eSBfi l fcisttrafg 5 7^ 6 a**s® 1 1 1 y 40 

;H£] — ^.teyj<fViA l , 1 ^^{ ) 'T^^.^l 0 OflMgp, 
h-X 1 ^**&&2 0 0S.*gP, a, a-H/AP-X 
2 X'mi«\ 2 0 oSMk I&MPII2 7 0 fifths ffi£!S 
DIL2 0 9 g*g|3, Mt-f h V V A 4 . 4 fiftiS, «tf t 

* u 7 a 1 . 8 aegp, n^A4 mm.t$, f- 

7^>0. 0 lfiMSP. TXa/l/lf^Blf-hU^AO. 
l£S& l: ^?-> E7'^-7— 1- 0. 6fiSSlW-3 
fyiT= FO. 0 4SM&&»5ft5E#fc%!WKU 
c ©EH* 2 5 ?9A"f ^11455^- h'hSfcaSiS 
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1 50M3 0 0ml O^fcfcftf LTifiS&ftfcU iP 

<? (- « dffi -r- t s o 

[0 2 0 1] 

mmfflB-i 9] <nffi^ffl#M>nsii#ij a - 3 <d 
i3m^m&Ltdmmm 5 j^m 6 ;vm~hh tttizv^ 

eh-;l/te7]<|£ s E B ^^-r§S}*2 0 OfifiSP&t?v;l/ 
h-X 3 0 OiEftt^ic, 3y^3fi*0^mfl¥L/c^^ 
y-;l/5 0Sfiap*JtoitS#U lfclOw/v%7";V 

7>7]<?§it2 0 oSMap*toAT?i#L, jigogtf; 

[0 2 0 2] 

m^iCs a — T y h ->;Vf s ^i$^&tf a-YV v;b 

0. 5 KffiommkimTimmm&VBitmzo ^ 

7kKik^iJ, S®»J, t&Wil-J'k IWBfflk di^^i.k 19* 
[0 2 0 3] ^fg^O^raHttfef^ST/l/n-;^ 

#w l t * zmmm&m t % vwmfi ^(omums k % 

So 

[0 2 0 4] 

[fijyiji] SEQUENCE LISTING 
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<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku 
Kenkyujo 

<120> Saccharide Composition, Preparation And Uses 
Thereof 
<130> 10088801 
<160>10 
<210> 1 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 10 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu lie 
1 5 
<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 20 

<210> 3 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 

<400> 3 

He Asp Gly Val Tyr His Ala Fro Tyr Gly 
15 10 
<210> 4 
<211> 8 

<212> PRT 30 
<213> Bacillus globisporus 
<400> 4 

lie Asp Gly Val Tyr His Ala Pro 
1 5 
<210> 5 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 40 
1 5 
<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 
<210> 7 

<211> 8 50 
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<212> PRT 

<213> Bacillus globisporus 
<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 
<210> 8 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 
<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

He Thr Thr Trp Pro He Glu Ser 
1 5 
<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

[0 2 0 5] 

[0ffi<Dfi#&M] 

rzm r mmmmz hif^y^f -Kfrvrc tun® 
[02] a-^w/n ->mmmmR&c & d w & n 

m 3 ] a — < p- i/)i$mmmmc & k> m s n 
tzm-\kmm<DWM^m%7,^ v )i c 13 c-nmrx 

[04] mwm<Dmm\ *wru H6) -a-D 

-W3t!7yy;l- (1^3) -a-D-^;V3tfv 
Sisjl- (l->6) -a-D-^;l/3tfv/^;b- (1 
-+3) -a-D-y;l/3h°9/^;V- (1-*} T'SSC 

[0 5 ] /^/l/X 9u e X^PX C 9 WVLO) a — f V 

[06] /^jix ^nex^xc 9i*«a — rv 
[0 7] /^f-;vx ?wx>i-°;pxc 9fi*©a--rv 



(34) 



65 



[0 8] rtf-flX yv\£Xtf)VXC9&$i<D a -4V 
[09] 7^;l/X ^ntTXtfrt/XC 9fi*Oo-' (V 
[HI 0] 7^;I/X liXtf/l/X C 9 [fcfccD a — -f 

^•riffeSo io 

[111] 7^;1/X ^na^C9ft*Oa->f 
[01 2] 7^;l/X ^Dt"X^;l/XC 9**©a— < 
[HI 3] 7-\^;Vx ^"nt"xl;l/XC l li*Oa- 

[014] 7^;l/X ynifx^l/xc 1 lWOa- 

pHOl^S^-r^SSo 20 
[015] 7^;PX ^PtTXstf/I/XC 1 1 fi^cDa- 
-ry h '>;l/^;l/3»H4jRB*OjaK?eS14*^f 
0T?$>3 O 

[016] 7^/l/X yatfX^;bXC 1 1 EfejfeCD a — 

-fy v;I/h->;l/^;l/3»H4«»l5©pH^tt*^-r 
[017] 7^/l/X ^ntfx#;!/XC l lfefeoa- 

[018] 7^/1/ X ^ntfxd^VXC l litcia- 30 

[019] 7^/l/X yaifx^xc l l ft*^a- 
[02 0] 7^/i/X yn trx^;l/X C 1 l a - * 
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h ^;Vfe^»lRO p HiSSfctefc^f BIT?**,. 

[02 1] a —fvr)ih^ji^ji=imn±mmmBL^ 

K. «fc Dfc&ftfc a — f h i/;l/V/l/ h h y t-X© 
' H-NMRX-^? Wl/^-THT&So 
[022] a-^y^I/h^V y";l/ 3 ffi3£j££X£j£ 

[0 2 3] a -Yy^V h 5/;l/^;l/3«H*«»*RJiS 
t J: 0 ft 5. nfe a — T y v /V h i/j h 1> u X CO 
13 C-NMR*^WI/«ttVrBT?&*o 

[02 4] a— rw;Vh^;l/^;V3«K^»jl5SlS 
(c<fc D f# 6tifc a -- f yv;l/ h hfh 7*— X 

<d' 3 c-NMRX^y b;l/^-T0TfeS a 

[0 2 5] 5 Tr't- 6 ^'!<^ l V.l!3^| i qteC)^S5^ft^r 
-f X y V- ±fc S/jx b fcffHSIBft*^ 5 o 
[0 2 6] 575S6*WSJI«l«ra*ttll»**l9*X« 

\mm^mm Lit 1 1 <Di5i*f x^y h /i^-r at** 

-So 

[02 7] 5 715 6 #*^B B H ^^ra^W*^ii*»iJ 

[0 2 8] l #7M*i R B R^raM»}*^^*X*S 

HSfffiTDWf Ltt k fr©Hffif x^y h;V*^fH'P* 

[0 2 9] *^£D 1 ^7MSH^H»li)*^fi*iJ 
/£ L fc i: # OB fR Bffi»*^-T 0? $> § . 
[030] 5 /'jit 6 #7j<IS B H B IlttEHiiif»*^ 4 0 °C^M 

[031] 5 71S 6 ^7W6^«ttra«l»** 1 2 0 °CT 

[032] *?i9/icDM7Kfa H H^«ra»i&*^^ffiiiii/e 




m 
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&m 2 0 0 2 - 2 5 5 9 8 8 
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[01 0] 

[011] 
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